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Lower Cost 
ACETYLE 


- - - for Production . . . for 
Maintenance ...for Job Shop. . . in 
fact, for every oxy-acetylene applica- 
tion. 


















EVERY DAY—all over the world—thousands of SIGHT FEED 





Generators, in every size , 
of plant, furnish “hotter,” Hk | ws | | 
purer acetylene at a cost of from % to 14 that of “bottled” gas. Su 4 . | 
VISIBLE CARBIDE SUPPLY, which enables the operator to always | | : 
know exactly how much gas is available—ECONOMY, without sacri- 
fice of convenience—PORTABILITY, which permits their use wher- 
ever acetylene is required—ADJUSTABLE PRESSURE, which permits 
the use any type or size of torch—SAFETY, assured by the double 
approval of both the Underwriters’ and Factory Mutuals Laboraiories 


—these are some of the outstanding SIGHT FEED features. 


Ask your jobber, or send for 
the illustrated bulletin and 
learn what YOU can save! 
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Mail the Coupon Now! 








The Sight Feed Generator Company, 
Richmond, Indiana 


[] Send SIGHT FEED Generator Bulletin 
[] Send Bulletin on SF-Victor Torches & Regulators 
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THE THREE REGO-TEERS 


Together they ride the highways 


‘Indust, 
saving gas, time and energy. 


No job is too bis, 


too little or too varied for these stou: 
handle. 


fellows to 


Better welds and cleaner cuts are quickly mad, 
Yet the Rego-teers are known as mucli for thei: 


economical operation as for their quality performance 


Decide now on a GX, SX CC Rego. 


teer as your henchman for better welding 


or 


or cutting! 


+. 


-BASTIAN- BLESSING: 


248 E. Ontario Street Chicago, Il. 


Pioneers in Equipment for Using and Controlling 
High-Pressure Casses 


Authorized Rego Distributors in all Cities 
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DITORIAL 


k 2S 


Training Welders 
for Industry 


® A considerable number of large fabricators who here- 
tofore have depended on the employment market for weld- 
ing operators are now either engaged in training men to 


_ handle welding or are seriously contemplating such a move. 


There is a decided scarcity of operators, but in all cases 
this is not the only reason—and perhaps not the main one— 
back of this trend toward industrial-plant training. 

The scarcity of operators may not be apparent to plants 
whose operations are not subject to wide fluctuations, nor 
may operators themselves be aware of it. But it becomes 
real whenever operators are wanted in considerable num- 
bers, and becomes pathetic when projects requiring con- 
siderable welding for their fruition have to be abandoned 
altogether or modified because of the inability to obtain 
good men in the numbers desired. This very thing has 
happened in several instances since the first of the year. 

A factor instigating the training of operators in some 
of the large plants is the feeling that certain specialized 
knowledge is required for the work on hand—knowledge 
of the kind that is not obtained on routine welding, nor 
even in special welding operations. 

For example, one of the country’s largest fabricators are 
taking young machinists and others from various depart- 
ments of their plants and giving them intensive training 
in the reading of blueprints, setting up work, estimating 
allowances for contraction, handling the electrode and the 
torch, cleaning the welds, and checking the job. 

This plant has rejected many applicants who have good 
records as welding operators on so-called Class 1 pressure 
vessels. This is not surprising when one realizes that often- 
times a first-class operator’s work is set up for him and 
consists entirely of welding in the down-hand position with 
heavy-coated electrodes of specified type and size, with the 
welding machine preset for voltage and current. This 
operator’s welds are excellent; but put the man on a com- 
plicated assembly, leaving it to his judgment to select the 
welding sequence, size of electrode, machine setting, and 
he may not fare as well as a student of a few weeks’ 
training. 

Then, there is the plant which employs welders in bar- 
gain lots when a big order comes in, and discharges them 
when the order is completed, hoping that they will be wait- 
ing at the door of the shop when they are needed again. 
One plant of this description is training young men living 
in its immediate neighborhood, expecting thereby that in 
slack periods these men will be less likely to be weaned 
away by other plants, or at least will return when called 
back, in view of the advantages of having employment 
close to home. 

These and many other factors enter the problem of 
whether a plant should train their own operators or em- 
ploy them from the outside. But training implies the giv- 
ing of good instruction—and competent welding -instruc- 
tors are not easily found. 

If there is a solution to the problem of obtaining skilled 
help when needed, it is not immediately apparent. How- 
ever, the matter deserves deep thought on the part of 
schools, vocational groups, and industrial and technical 
organizations. 
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Since 1901, when the 
first hand gas lighter 
was introduced by Saf- 
ety Gas Lighter Com- 
pany, all outstanding 
improvements in gas 
lighter design and 
construction have been 
pioneered and devel- 
oped by this company. 

Among the many 
superior and exclusive 
features that make the 
Improved ‘‘Round 
File” the welder’s fa- 
vorite are: Larger File 
Area, providing longer 
life for lighter; Larger 
Spark Metal, which 
assures many addi- 
tional ignitions; Pat- 
ented Locking Slip-On 
Renewal Cartridge, 
permitting immediate 
replacement. Hood 
forms a pocket for 
gas, insuring immedi- 
ate ignition. Cadmium 
Plated, which prevents 
rust. Every part is 
thoroughly tested. 
Fully guaranteed by 
the manufacturers. 

Descriptive circulars 
and prices gladly sent 
upon request. 


Manufactured and Guaranteed by the Originators of the Hand Gas Lighles§ 


SAFETY GAS LIGHTER CO. 


Established 
in 1901 


LYNN, MAS: 
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Adding Nickel and Reducing the Carbon Content of the Casting Results in 


Eliminating Brittleness in 
Manganese-oteel Welding . 


USTENITIC manganese steel, con- 
taining 10-14% manganese 
(named Hadfield’s steel, from its 

iscoverer) has certain desirable prop- 
erties that have made it an important 
product of the modern foundry. But the 
welding of this steel, owing to the dam- 
age of the parent metal near the weld 
caused by the welding heat, did not meet 
with any degree of success until the 
development in 1931 of the nickel-man- 
ganese welding electrode. 


By using the niekel-manganese elec- 
trode with reasonable care, taking par- 
ticular pains that the heat was not ap- 
plied in any one spot so long as to in- 
duce serious carbide formations in the 
parent metal near the weld, it was pos- 
sible to obtain welds of considerable 
strength, having similar physical prop- 
erties to those of the parent metal, with- 
out brittleness. This method was limited 
to the metallic are process, while carbon- 
are and flame welding were strictly 
taboo. 


Addition of Nickel Allows 
Reduction in Carbon Content 


By addi nickel to austenitic man- 
sinese steel, it has been found that the 
‘arbon ean be redueed, and the steel 
ull retains its austenitic strueture. This 
‘duces the tendeney for earbide forma- 


ion along the eritieal-heat line when 
—' is applied, and seems to 
“er a final solution to the problem of 
‘ion Welding of this steel. 

'o test out this theory, castings of a 


nickel ma 


structure 


inese steel of austenitic 
e been made by the Petti- 
Che ull'\en Co., 4710 W. Division St., 
ago, | ose having the following an- 











Honaeeeeeieneeeions serenenenans 


F ESPECIAL interest to the 
welding field is this announce- 
ment of a nickel-manganese steel 
with physical properties similar to 
Hadfield’s steel but having, in addi- 
tion, desirable welding properties. 





TITTITITTLLLLLL LLL tenteee 


alysis and physical properties in the 
heat-treated condition : 
CHEMICAL ANALYSIS 


IE Nas cicetencc ster emnnaenieaiael eee Fk 

Manganese SEES Be ee ----11,00-13.50 

SIE  iisiiatchesanensicipncsicaniendlaha : 2.5-3.5 

Silicon initia 0.60-0.85 
PROPERTIES 

Tensile strength............--...... 155,500 lb. per sq. in. 

Yield point 


60,000 Ib. per sq. in. 


Elongation in 2 in.... 55% 
Reduction in aréa............ te 36.6% 
Brinell hardness number 196 


After heating to 1150-1200°F. for 
three hours, a microscopic examination 
revealed no normal carbide precipita 
tion. Welds made with both the are and 
flame processes have shown no tendency 
to produce brittleness_inthe parent 
metal near the weld, and the elongation 
of the metal below the .weld is not re 
duced below 30%, it is claimed. 


No Precaution Taken to Keep 
Parent Metal Cool During Welding 

In welding with either process, no pre 
caution was taken to keep the parent 
metal cool. There was no skipping 
about while welding, and the heat was 
put into the metal as rapidly as required 
to make the deposit and obtain good 
fusion. Peening was done while the weld 
was hot, the same as when welding Had- 
field’s steel. 


The table of properties of this steel 
shows an elongation in 2 in. by 55%, 
which is considerably greater than that 
obtained with Hadfield’s steel. A further 
interesting fact is that the nickel-man- 
ganese steel attains its hardness more 
quickly while being worked, and hence 
its wear is less to obtain any degree of 
hardness necessary to meet the condi- 
tions of service. In a test made on a 
casting after heat-treatment, the sample 
was pounded with an air hammer, and 
370 Brinell was reached when the sur- 
face was compacted down only 3/32 in. 


Nickel-Manganese-Steel Frogs 
Stand Up Well in Service 


Two railroad frogs have been in serv- 
ice for more tha@a two years in the Gale- 
wood yards, in Chicago, of the Chicago, 
Milwaukee & St. Paul Railroad, these 
frogs being loeated in the two front 
turnouts in the lead of the yard, where 
the most severe service is encountered. 
Reeent inspection revealed the frogs to 
be in exeellent condition and showing a 
surprisingly small amount of surface 
wear. 

This nickel-manganese steel has been 
used for a number of years in the form 
of forged applicator bars of various 
shapes and sizes for welding onto worn 
shovel and dipper teeth, for repairing 
crusher plates and bucket lips, for build- 
ing up worn manganese frogs and cross- 
ings, ete. The application of this steel 
in the form of castings is more recent, 
however. One of the railroad frogs men- 
tioned is soon to be welded with the oxy- 
acetylene process in order to give the 
weld a test under the most severe con- 
ditions of service. 
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Milwaukee Road Builds All-Welded 






Rolling Stock of Low-Alloy Steel . .. 


EW coaches will show a sub- 

stantial weight saving over the 
all-welded 1934 coach developed 
and built by the same road. Buck- 
ling of the side wall sheets, once a 
perplexing problem, has virtually 
been eliminated in the new design. 


HE Chicago, Milwaukee, St. Paul 
& Pacifie Railroad is constructing 
a total of 37 passenger cars of all- 
welded construction in its shops in Mil- 
waukee, the work being undertaken under 
the direction of K. F. Nystrom, super- 
intendent of the Car Department. These 
comprise 17 coaches, 4 parlor ears (2 of 
these will have staterooms), 2 tap-room 
ears, 2 beaver-tail cars, 2 diners, 5 bag- 
gage cars, and 5 combination mail-and- 
express cars. All sections and sheets 
used in the construction of these ears are 
of Cor-Ten, a high-tensile-strength alloy. 
In 1934, 75 passenger cars were built 
in the same shops, these also being of 
all-welded construction, but ordinary 
carbon-steel sheets were used. The new 
coaches, employing Cor-Ten, will weigh 
approximately 90,000 lb. each, compared 
with 112,000 Ib. for the 1934 welded 
eoach and 150,000 lb. for the old-style 
passenger coach. The new coaches are 
about 80 ft. long, which is approxi- 
mately the same length as the 1934 
coach. 


Assembly of 
Bolster to End 
Casting. 


{All bolsters are 
made of plates as- 
sembled by welding.) 








View of Floor Assembly (on Left) and Side-Wall Assembly (in Back). 


(In making the floor assembly, the floor-pans 
and side sills are lined up in a jig, and the pans 
are clamped and bolted, then spot welded to- 
gether and tack welded to the side sills, after 
which the assembly is turned over and all trans- 
verse seams welded with the automatic carbon 
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arc. Each section of the side-wall assembly con- 
sists of a letter-board sheet and lower side sheet 
separated by three intermediate sheets for win- 
dow spacers, where required, all tack welded 
together and the entire assembly spot welded in 
a series welder.) 










The i nd ( ast 
Assembly | 
Welded an 


Center Sills 


Line Production Methods 
Used in Assembly 


All ears are being mad 
duction methods. The under 
pans, side walls, and roof are asst 
in complete units. The floor 
bly is mounted onto the underf1 
then the two side walls ar 
being used to hold them in 
ter which the ends of the car 
the roof is added. The comp 
bly is then picked up and s 
porary shop trucks. 

In the assembly of the und 
bolsters are welded to th 
after which the assembly is 
riveted to center sills, thes st 
two 1014-in., 29-lb. wide-flange ! 
made of Cor-Ten, running t ngl 
the car. The bolsters, forn 
steel, are now made of plat 
by welding. 

The initial operation in cng 
floor assembly is to line up t 
which are Z-bars, in a ia! g 
floor-pans, formed to prope! 


Riveted fo th 













(T flat sheet has stiffeners welded in 








3 /39-in. sheet, are then laid in place and 
clamped together with special fit-up 
holts, after they are resistance 
spot welded together on their outstand- 
ing legs, and then tack welded to the 


which 


side sills. The entire floor assembly is 
then turned over and the pans are weld- 
ed along all transverse seams with the 
automatic carbon are, using a filler rod 
f washed wire, fed from a spool, and 
an autogenizer. A flux is brushed light 
y over the seams before welding. Final 
y, the hand welded to the 
side sills with continuous 


pans are 


beads. 


Minimum Radius Specified 
in Forming Sheets 


In forming sheets for the floor-pans, 
other parts of the 
ears, care was taken that the forming 
less than 114% times the 
sheet thickness, as sharper radii some- 
times result in the 
cracks. 

All floor-pans are uniform as to di 


; 


root sections, and 


radius not be 


formation of small 


mension and form, except that wherever 


necessary a seetion of the pans is cut 


out with a toreh to allow space for the 


coupler voke, draft gear, ete. 




























Spot Welding Carlines Onto the Roof Sheets. 


. place. The carlines are tack welded to 
the sheet at about in their center, then fed through the series spot welder.) 


holsters and end eastings, consisting of 


t 


At Each Operation the Two Electrodes 
Make Simultaneous Welds on Two Adja- 


cent Carlines. 





Stifferens and Auxiliary Angles are Welded to the Side Plates in Special Jigs. 


The next operation is the laying of 
the ecenter-sill, end-casting and bolster 
assembly floor-pans, after 
which both assemblies are joined togeth 
er by means of intermittent welds along 
the flanges of the center sill. The bol 
sters are welded to the pans with a con- 


onto the 














Complete Roof 
Assembly. 


(After the roof sec- 
tions and side plates 
are assembled in a 
jig and welded, the 
entire assembly is 
turned over and con- 
tinuous welds are laid 
underneath. The ridge 
pole also is welded in 
place and the air- 
conditioning unit is 
attached to the roof.) 















tinuous weld, in which the step-back 
method is employed. With the complete 
underframe assembly in this upside- 
down position, the air-conditioning re- 
frigerating unit, battery box, piping, 
water tanks, air reservoirs and electric 
conduits are placed on the assembly. 
This equipment is then eompletely en- 
with a shroud of sheet metal, 
which is also welded, except in those 
where access to the enclosed 
equipment is desired, and there the sheets 
are mounted to the frame-work by 


closed 


places 


means of screws. 


Side Walls Are Assembled in One 
Piece and Erected In Place 


Next, the couplers, draft gears, ete., 
are put in place. The entire frame as- 
sembly, which now weighs 22,820 Ib., is 
then turned over and moved further 
along the production line. The next op- 
eration is the erection of the sides. 

In the meantime, the two sides and 
roof have been assembled and are deliv- 
ered complete, ready for erection. 

Both side walls are made up of sec- 
tions 10 ft. 44% in. long, each consisting 
of a letter-board sheet and a lower side 
sheet, both of which extend the length 
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HE views on this ; 

first, the roof ready | 
car assembly; next, layi 
derirame onto the floor 
then, moving the wel, 
frame and floor assem} 
along the production 
finally, the addition of th 
tioning refrigerating wu: 
box, piping, water tank 
couplers and draft gear 


of the section and are se) 
mediate sheets or wind 
coaches, diners and p; 
sheets are eut and fon 
shape from 14-gaug« 

is added by resistance 
gle stiffeners to the she 

All sheets making up a 
laid out in a jig. The inter 
are tack welded to th 
lower side sheet, the 
welded in place, and 
is plug welded along 
of the letter board. 
the sides and roof, t 
is welded to an auxiliar 
gle along the edge of 
bly.) The entire side 
fed through a series we 
er producing two spots 

In the completed 
posts are in pairs wit 
separation of 13 i 
separation of 2 ft. 4 
of adjacent pairs, th 
of approximately 2 ft 
window openings, w! 
quired. 

With this type of 
only continuous-bead 
on the side walls ar 
along the edges of 
sections, and the short 
at the top and botton 
ate sheets, made afte 
sembly is completed. He 
due to welding heat i 
sheets is virtually eliminat 
the 1934 coach the problen 
was a difficult one. 


i 


Roof Plates, Stiffeners and Carlines 
Form the Roof Sections 


The roof sections also al 
in. long, made of 1/16-i 
ers are welded in place o1 
after which the carlines, v 
sections, bent to the corre 
ture, are located in their p1 
on the roof sheet by tack 
their centers. 

The sheets, with carlin 
moved to the series welde 
carlines are spot welded 
One of the welding electro: 
spot in one ecarline and 
trode makes a spot simulta 
adjacent carline. In this 
roof sheets are bent to « 
contour of the carlines. T! 





tion 


nes 


fen- 


reel, 


e roof sheets to the let- 


. ° let 
ole hn |. of the side walls, are are 
Fas dto Z ion stiffeners in a spe- 
4 ie afte hich the auxiliary side- 
ie elded to the assembly. 

" » roof sections and side plates are 
<pmbled it ig, and then welded to 
ke a con e roof, after which the 
ins tan is turned over and con- 
a ous welt id underneath to join all 

ons whi the inverted position. 
¢ ridge e, which is also a Z-see 
Kon. is the ded to the roof assembly, 
‘ e@ ail ditioning unit, which is 
1 »ported from the roof, is attached. 

Aft r the e walls are erected on the 
nderframe assembly, and before the 
* is put on, the ear ends are put in 
ylace. These are assembled in a jig, half 
of an end at a time, each half consisting 


upright I-beams and stif 
ded together. In the final 
lower part of the I-beams 


ta plate Wi 
feners, all w 

assembly, th 

are welded to the end casting. 

then put on, together with 
e end-plate channels, and tack welded 


place, after which the end-plate chan- 


| e TOOL IS 


nels are welded in place and to the top 
of the I-beams in the ear-end assembly. 
Bulk ead 


; ] , y 
ed, CLOSING 


sheets are subsequently ap- 
the opening under the roof. 


All Outside Seams Welded 
With Continuous Beads 


he ear is then inspected and any 


sight irregularities that might be found 


are corrected, after which all seams on 
the outside of the ear are welded with 
continuous beads and any excess weld 


metal is ground off to give a smooth ap- 
pearance. The outside of the ear is then 


primer, enamel 


given several coats of 
and varnish, 


r 








e car is then ready for final assem- 
dy and appleation of insulation, air 


duets and interior finish. Trucks, pre- 


Interior View 


of Coach, 


Ready for Insulation 


Turning Over Floor 
and Underframe 
Assembly, Onto 
Which the Side 
Walls Will Be 

Erected. 








With the Side Walls and Car Ends in Place, the Roof Is Put On. 


viously assembled, replace the shop 
trucks and complete the ear. 

All vestibules are provided with weld 
ed folding steps. 


In the design of the car, a shrinkage 





and Air Ducts. 


of 0.010 in. per foot was allowed along 
the length of the body. This allowance 
was determined by means of a test made 
with Cor-Ten sheets, formed in angular 
shape, which revealed a shrinkage of 
0.0108 in. per foot. Using this figure, 
one finds that the shortening of the 80- 
ft. underframe Cor-Ten side still would 
be 0.8640 in. This is in agreement with 
the result of measurements taken on sev- 
eral underframes before and after weld- 
i these measurements recording 
shrinkage from % to Y in. 





Correction on Joint Factor 
for Welded Storage Tanks 


The new API tentative specifications 
for all-welded oil storage tanks gives a 
joint factor of 0.5+k/5, which is a eor- 
rection of the report in the August issue 
of The Welding Engineer, in which the 
plus inadvertently omitted 
This factor is applied to vertical lapped 
joints where a full-fillet lap weld is on 
the and the inside weld is at 
least 25% intermittent, and k represents 
the percentage of full-fillet intermittent 
welding, expressed as a decimal. 
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This aerial view of downtown Cleveland clearly shows 
the Terminal Tower alongside of which is Hotel 
Cleveland, where the American Welding Society 
meetings are to be held. The Public Auditorium, 






























where the Metal Exposition will hold forth, is a little . 
left of the center of the picture. 1 
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H 
ne 
He 
Cleveland 
Ar 
Bo 
be Host t 
Weldi 
elding and Metal 
HE big welding event of the year constitution changing the date of the will make their report o1 
takes place in Cleveland, 0., on annual meeting from the spring of the officers, and President (roy 
Oct. 19-23, when the American year to the fall. his report. Ba 
Welding Society, together with the Coneurrently with the teehnieal ses- The Thursday morning a: Ll 
American Society of Mechanical Engi- sions of the various participating socie- sessions will be held joint 
neers, American Institute of Mining and ities, there will be held the National American Society of Mee 
Metallurgical Engineers, and The Wire Metal Exposition, which will oceupy neers. No technical sessions 
Association, gather to review develop- four acres of floor space in the Cleve-  uled on Friday, but the A: 
ments in the many branches relating to land Publie Auditorium, with more than ing Society members ar 
the making, forming, treating and fabri- 200 manufacturers represented with dis- attend the A. S. M. E. sess 
cation of steel and other metals and plays and working exhibits. day, all papers being devote: 
alloys. The American Welding Society will of particular interest Co 
This marks the annual fall meeting of hold its meetings in the Ball Room of _ field. N- 
the American Welding Society, and at the Hotel Cleveland. The annual busi- The annual banquet and 
this time will be held the annual busi- ness meeting will be held Monday morn-_ take place on Thursday ever 
ness meeting of the Society. The holding ing, beginning at 9:45 o’elock, at which Dr. W. E. Wickenden, preside 
of the annual meeting at this time is the the awarding of the Samuel Wylie Miller Case School of Applied Sew 
result of a recent change in the Society’s Memorial Medal will be made, the tellers chief speaker. Ge 
A “stag” with entertainment Bo 
uled for Wednesday night, begin: 
10 o’clock in the Alpine \ 
exposition grounds. 
Special entertainment throu 
week has been prepared fo1 
the details of which are gi 
other page. A committee is preparing = 
inspection trips to various | F 
fabricating plants. 
Exhibits and demonstrat\ 
ment and supplies used in welding H, 
eutting and related fields, Bo 
by the various exhibitors, are desc! 
on the opposite page. 
Hi 
Be 


Union Terminal and Hote! a 
With Public Square in Foregrou" 
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Air Reduction Sales Co., New York, N. Y. 
, in oxyacetylene cutting ma- 
eo nortable motor-propelled hand- 

| achine, will be in operation, as well 

gine scnine for eutting off and beveling pipe. 

. table tensile and bend testing machine will 

b rer Sonstrated, using weld specimens. Other 

. nstrations will inelude are welding, braz- 

— bronze and brass pipe fittings, hard- 

oe cing, and gas -welding and cutting. A 

wie variety of welding and cutting equipment 

per) accessories will be on display. 

“in attendance: C. D'W. Gibson, J. F. Pryor, 

H Ww. Reade, H. L. Rogers, G. VanAlstyne, 

Dr G. V. Slottman, J. J. Crowe, H. F. Hen- 

riques, J. M. Driscoll, J. F. Callahan, 

Helmkamp, A N. Kugler, V. Forgett, a: 

Yoch, Don Llewellyn, H. O. Jones, G. Mun- 

son and R. Fisher. 


American Brass Co., Waterbury, Conn. 

C21. : 
High-strength copper _alloys in commercial! 
and fabricated forms will be exhibited. Dem- 
onstrations will be given with all types of weld- 
ing with bronze rods, including the long-arc 
high-voltage welding of copper. ; 
In attendance: W. C. Swift, C. E. Swift, 
and representatives from Cleveland office. 


American Steel & Wire Co., Cleveland, O. 
Booth C-15. 


Demonstrations in are welding of stainless 
and heat-resisting alloys, also carbon steels. 

In attendance: Fred Connell, New York; 
John Graham, New York; H. C. Pearson, Bos- 
ton: F. O. Howard, Buffalo; C. J. McGregor, 
Chicago, end the following Cleveland repre- 
sentatives: V. H, Heimberger, R. C. Pierce 
and Paul Ketring. 


Bastian-Blessing Co., Chicago, Ill. Booth 
L-19. 

Exhibiting oxyacetylene welding and cutting 
equipment, torches, regulators, manifolds, etc., 
also liquefied-petroleum regulators, manifolds 
and special valves. Continuous demonstration 
of an efficient gas-cutting operation with prize 
offered each day for closest estimate of oxygen 
consumed. Additional demonstrations of hand- 
welding and cutting operations. 

In attendance: E. L. Mills, vice-president 
and sales manager; E. M. Evleth, engineer ; 
H. A. Goodwin, district sales manager, and 
H. 0. T. Ridlon, district sales manager. 


Colmonoy Co., Los Nietos, Calif. Booth 
N-46 

Exhibiting fabricated products and welded-on 
overlays, including meta'lic-boride-crystal over- 
lays Actual demonstration of furnace applica- 
tion of surfacing products to steels of different 
analyses. 

In attendance: Miles C. Smith, sales man- 
ager, and Thomas Norden. 


General Electric Co., Schenectady, N. Y. 
Booth E-23. 

Controlled-atmosphere mesh-belt brazing fur- 
hace In operation, with regular production runs 
of many types of intricate assemblies. In addi- 
Hon, portable motor-generator welders, welding 
ransformers and a_ gasoline-driven portable 
welding generator will be in operation, using 
different types and sizes of electrodes. 

0. Sttendance : H. M. Webber, A. N. Otis, 
- A. Tilton and Cleveland representative: 


General Electric X-R : 
Il. Booth —— ay Corp., Chicago, 


Exhibiting X-ray spectrograph and industrial 
‘ray apparatus. 
In attendance : 


trial divisi E. W. Page, manager, indus- 
mal division : 


H. Trenary and R. Dent. 


Handy & H 
hom ey, arman, New York, N. Y. 


vr aan low-temperature brazing alloys, sil- 
oxyacetyler og oe brazing flux. Demonstration of 
metals o~ Ahem pd of ferrous and non-ferrous 
brazing “y e cea oe ence brazing and dip- 
ek ; amp es of work will be exhibited, and 

ad metals and silver contact metals will 


In attendance : 
‘on. John Gunther 
Swift, 


F. T. Van Syckel, Leo Edel- 
Herman Folgner and A. W 


Harni P 
Bea cnfener Corp., Milwaukee, Wis. 

. th L-54, 

Je ati ‘ ; 
ied ene full-automatic welding with 
changes het under production conditions, rod 
owns i made automatically without shut- 
rod, ceetrin venting machines, coated welding 
thown, tors and electric hoists will be 
Th 
"attendance: G, LL, Drake, L. F. Vonier, 


and EL. Minne Bullerjahn, A. Huennekens 


Haynes Stellite Co., Kokomo, Ind. Booth 
0-30. 

Demonstration of cutting a steel billet with 
a tool kept at red heat. Metal-cutting too's 
will be exhibited, together with castings and 
applications of hard-facing. 


Hobart Brothers, Troy, O. Booth B-15. 

Exhibiting 40-volt arc welders. Demonstra- 
tions of arc welding on ferrous and non-ferrous 
metals, including light-gauge sheets and heavy 
sections. Display of photographic panels show- 
ing typical welding applications. 

In attendance: E. A. Hobart, president ; 
W. H. Hobart, vice-president; W. J. Chaffee, 
welder sales; E. Butterfield, welder sales; 
E. C. Galbreath, general manager; sin a 
Menke, superintendent, and Russel Flory, chief 
engineer 


Hollup Corporation, Chicago, Ill. Booth 
A-15. 

Working demonstration of the welding of fer- 
rous and non-ferrous metals. 

In attendance: O. W. Howland, sales man- 
ager; A. M. Candy, consulting engineer; R. D. 
Long, metallurgist, and the following service 
engineers: R. C. Bender, H. F. Zeigler, H. N. 
Hester, G. O. Rohder, R. P. Monroe, R. C. 
Barr; also representatives from Cleveland office 


International Nickel Co., Inc., New York, 
N. Y. Booth B-7. 


Displaying ferrous and non-ferrous applica- 
tions of nickel, and applications of nickel alloys 
used in communication, transportation, general 
industry and _ road-building and _ construction 
equipment 

In attendance: T. H. Wickenden, H. L 
Geiger, N. P. Pilling, E. M. Wise, E. J. Her- 
genroether, D. A. Nemser, J. W. Sands, R. A. 
Wheeler, G. Geiger, H. E. Searle, C. J. Schrefer, 
E. A. Turner and C. McKnight. 


Linde Air Products Co., New York, N. Y. 
Booth O-30. 


An oxyacetylene shape-cutting machine will 
be in operation, and acetylene generators, gas 
regulators, and cutting and welding torches will 
be displayed. Oxyacetylene welding will be dem- 
onstrated. 


Lincoln Electric Co., Cleveland, O. Booth 
F-23. 

Are-welding machines equipped with ‘dua 
continuous control’ will be in operation. A 
small-capacity welder will also be operated, dem- 
onstrating its capacity for sustained peak loads. 
Welding electrodes of various types will be dem- 
onstrated, and arc-welding accessories will be 
exhibited. 

In attendance: A. F. Davis, vice-president 
C. M. Taylor, vice-president ; Art Madson, weld- 
ing instruction; V. Peters, welding technician : 
E. . P. Smith, consulting engineer, and the 
following Cleveland representatives: Ww. Ss 
Stewart, district manager, F. W. Kessler, G. A. 
Sohl and R. E. Hass. 


Magnaflux Corporation, Chicago, Il. 
Booth N-15. 


Display of magnetizing equipment and dem- 
onstration of inspection of specimens. 

In attendance: A. V. DeForest. president : 
Chas. McCune, secretary; F. B. Doane, vice- 
president, and C. E. Betz, technical director. 


P. R. Mallory & Co., Indianapolis, Ind. 
Booth H-26. 

Photographic presentation of actual perform- 
ances of various materials for resistance-welding 
dies and other special: shapes. Also, electrical 
contact materials for a wide variety of appli- 
cations in the automotive, electrical and indus- 
trial fields will be on display. 

In attendance: J. Weiger, vice-president : 
J. D. Tebben, Detroit district sales manager: 
L. E. Arnold, Cleveland-Pittsburgh district sales 
manager, and P. N. Cook, advertising depart- 
ment. 


Metal & Thermit Corp., New York, N. Y. 
Booth H-27. 

Are welding with heavy-mineral-coated elec- 
trodes will be demonstrated, and test specimens 
will be shown, also sample welds made by both 
the are and thermit processes. Equipment for 
thermit welding will also be on display. 

In attendance: J. H. Deppeler, chief engi- 
neer: H. Thompson, Pittshurgh manager : 
E. E. Radcliffe, Cleveland representative: J. 
Knapp, welding engineer, and J. Plaskon, weld- 
ing engineer. 


National Cylinder Gas Co., Chicago, Iil. 
Booth M-44. 

A demonstration will be given of cutting sim- 
ple and intricate shapes with an oxyacetylene 
cutting machine. Automatic cutting will be done 


Exhibits Relating to Welding and Allied Fields 


with the use of a templet, and manual cutting 
by following the lines of a drawing. 

In attendance: H. . Dowson and H. B. 
Winkleman of Chicago, and the following 
Cleveland representatives: R. J. Hurt, district 
manager, A. C. Arnold, B. M. Kimball, J. L. 
Colopy and M. E. Fassnacht. 


Page Steel & Wire Division, American 
Chain Co., Monessen, Pa. Booth C-23. 

Exhibiting complete lines of welding wires, 
both are and gas, with stainless-steel wire fea- 
tured. Samples of stainless-steel fence and other 
stainless-steel products will be on display. 

In attendance: J. J. Flaherty, manager wire 
department; F. H. Jones, district sales man- 
ager; W. H. Bleecker, sales manager. 


Republic Steel Corp., Cleveland, O. Booth 
E-6. 

Displaying applications of alloy steels, includ- 
ing stainless and heat-resisting steels, low- 
alloy high-strength steels, enameling stock, gal- 
vanized sheets, tin plate and other products. 


John A. Roebling’s Sons Co., Trenton, 
N. J. Booth O-12. 

Demonstration, including special features, of 
wire rope and miscellaneous wires. 

In attendance: R. Newell, branch man- 
ager, Cleveland; A. E. Gaynor, assistant man- 
ager, New York; R. S. Johnson, chief of re- 
search department, Trenton; F. J. Mapel, ad- 
vertising manager, Trenton; Eugene King, sales- 
man, Cleveland, and E. T. Weart, salesman, 
Chicago. 


Joseph T. Ryerson & Son, Inc., Chicago, 
Ill. Booth I-22. 

Displaving steels and allied products, includ- 
ine welding rods. 

In attendance: A. Y. Sawyer, G. Van Dyke. 
F. S. Doran, W. O. Springer, William Braund, 
F. D. Roberts and G. V. Proctor. 


Safety Gas Lighter Co., Lynn, Mass. 
Booth I-33. 

Demonstrating use of round-file gas lighters 
for welders’ use and household appliances, also 
other types of hand gas lichters, stationary igni- 
tion equipment. and exhibit showing origin and 
development of gas lighters from inception in 
1901 to present day. 

In attendance: K. P. Hill, vice-president, and 
W. T. MeNally, field representative. 


Stoody Company, Whittier, Calif. Booth 
N-8. 

Display and demonstration of hard metals and 
their applications; also a motion picture, in 
colors, showing their use. 

In attendance: J. R. Spence, metallurgist, 
and G. F. Staley, sa'es representative. 


Una Welding, Inc., Cleveland, O. Booth 
H-23. 

Temonstration of shielded-are welding under 
full automatic control, also display of coated 
reds and demonstration of their use in buildine- 
up worn surfaces and weldine low-alloy high- 
tensile steels. Samples of welds, test bars and 
test plates will be on display. 

In attendance: N. T. Jones. vice-president 
and gerersl manager; E. W. Kronbach. treas- 
urer: E. D. Moore, chief engineer: W. G. Hall. 
development engineer: H. P. Blum, district 
sales representative: J. S. Vocler, sales enci- 
reer; C. M. Schaub, sales engineer, and J. E. 
Jones, sales representative. 


Weldine Engineer Publishing Co., Chi- 
cago. Ill. Booth M-49. ; : 
Display of literature on welding, cutting and 
allied processes. 
In attendance: F. L. Spangler. editor: L. C. 
Monroe, advertising manacer: T. E. Depew, 
eastern manager, and J. G. Holeomhe. 


Williams & Co., Inc., Cleveland, O. 
Booth O-39. 

Displaying nickel, aluminum. brass and cop- 
per, welding electrodes, welding machines. 
boiler tubes. and head and eve protection. Arc 
welding with various types of electrodes will he 
demonstrated. 

In attendance: J. H. Penske. Jr.. district 
manager; N. J. Carhis: H. F. Ro®erts, nickel- 
iron specialist: J. E. Woleott. welding epecial- 
ist: A. M. Turner, D. J. Connelly, H. D. Lucas 
and PD. A. Cameron. 


Wilson Welder & Metals Co., Inc., New 
York, N. Y. Booth G-7. 
Showing are-welding machines in operation. 
In attendance: T. B. Hasler, Ira B. Yates, 
W. L. Humphreys. E. Walters, G. H. Sandberg. 
P. Mattern and M. J. VanDreseer. 
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MONDAY. OCTOBER 19 

9:45 a. m. Ball Room—Business Session. 
President J. J. Crowe, presiding. 

Report on society activities by Presi- 
dent Crowe. 

Tellers’ report on election of officers, 

Award of Samuel Wylie Miller Mem- 
orial Medal, 

Review of committee and section activi- 
ties by chairmen. 

Discussion. 

2:00 a. m. Ball Room—tTechnical Ses- 
sion. Chairman, A. E. Gibson, The 
Wellman Engineering Co. Vice-chair- 
man, E, Vom Steeg, General Electric 
Co. 

Welcome address by local official. 

“Fundamentals of Metallurgy of Weld- 
ing,” E. 8. Davenport and R. H. 
Aborn, United States Steel Corp. 

“Multi-Layer Oxyacetylene Pipe Weld- 
ing,’ R. M. Rooke, F. C. Saacke and 
A. N. Kugler, Air Reduction Sales Co. 

High-speed motion pictures of various 
welding processes, E. Vom Steeg, Gen- 
eral Electric Co., and W. E. Crawford 
and Walter Richter, A. O. Smith Corp. 

6:30 p.m. Parlor—Dinner and meeting, 
Board of Directors. 

Review of society activities, appoint- 
ment of committees and officers, new 
business. 


TUESDAY, OCTOBER 20 


9:45 a. m. Ball Room—Technical Ses- 
sion. “Fundamental Research in 
Welding.” Chairman, H. M. Boylston, 
Case School of Applied Seience. Vice- 
Chairman, E. R. Fish, Hartford Steam 
Boiler Inspection & Insurance Co. 

“Heating by the Proximity Effect,” Ed- 
ward Bennett, University of Wiscon- 
sin. 

“Impact Tests of Welds at Low Tem- 
peratures,” Otto Henry, Brooklyn 
Polytechnic Institute. 

“Characteristics of a Universal Welding 
Generator,” N. F. Ward, University 
of California. 

2:00 p.m. Ball Room—tTechnical Session. 
“Fundamental Research of Welding.” 
Chairman, H. W. Gillett, Battelle 
Memorial Institute. Vice-Chairman, 
R. E. Kinkead, consulting engineer. 

“Welded Beam-Column 
Inge Lyse and G. V. 
University. 

“Cireuit Characteristics and Are Sta- 
bility,” 8. C. Osborne, Wilson Welder 
& Metals Co., Ine. 

“Welded Structural Brackets,” C. D. 
Jensen, Lehigh University. 

7:30 p. m. Conference and Meeting of 
Fundamental Research Committee, 
Bureau of Welding Research and En- 
gineering Foundation. Chairman, H. 
M. Hobart, General Electrie Co. 


Connections,” 
Gibson, Lehigh 


WEDNESDAY, OCTOBER 21 


9:45 a. m. Ball Room—Technical Ses- 
sion. Chairman, A. F. Davis, The Lin- 
coln Electrie Co. Vice-Chairman, C. 
A. MeCune, Magnaflux Corp. 

“Brazing with Silver Solders,” Robert 
H. Leach. Handy & Harman. 


“Importance of Design Control for 
Welded Piping Systems,” T. W. 
Greene, The Linde Air Products Co. 

“Prineiples of Surfacing by Welding,” 
E. W. P. Smith, The Lincoln Electric 
Co. 

“Technique for Resistance Welding Fer- 
rous and Non-Ferrous Sheet Metals,” 
E. I. Larsen, P. R. Mallory & Co. 

2:00 p. m. Ball Room—Technical Ses- 
sion. Chairman, Hugh H. Dyar, The 


Linde Air Products Co. Vice-Chair- 
man, J. B. Tinnon, Metal & Thermit 
Corp. 


“Procedures for Control of Welding 
Parts,” G. H. Moore, Jr., Newport 
News Shipbuilding & Dry Dock Co. 

“Welding Copper and Its Alloys—A Re- 
view of the Literature,” Ira T. Hook, 
American Brass Co. 

“Resistance Welding of Dissimilar Met- 
als,” R. T. Gillette, General Electric 
Co. 

“Thermit Welding,” J. H. 
Metal & Thermit Corp. 
“An Exploration of the Modern Metal- 
lic Are,” L. J. Larson, A. O. Smith 

Corp. 

10:00 p. m. Stag and Entertainment. Al- 

pine Village, Exposition grounds. 


Deppeler, 


THURSDAY, OCTOBER 22 


9:45 a. m. Joint Session with American 
Society of Mechanical Engineers. 
Chairman, C. W. Obert, Union Car- 
bide & Carbon Research Laboratories. 
Vice-Chairman, Milton Male, United 
States Steel Corp. 

“Welding Design,’ C. H. Jennings, 
Westinghouse Electric & Manufactur- 
ing Co. 

“Alloy Steels and Their Weldability,” 
A. B. Kinzel. Union Carbide & Car- 
bon Research Laboratories. 

“Welding of Alloy Steels,” W. L. War- 
ner, Watertown Arsenal. 


2:00 p. m. Joint Session with American 
Society of Mechanical Engineers. 
Chairman, H. F. Henriques, Air Re- 
duction Sales Co. Vice-Chairman, 8. 
M. Weckstein, Timken Roller Bear- 
ing Co. 

“Rolled Steel in Machine Construction,” 
H. G. Marsh, Carnegie Illinois Steel 
Corp. 

“Welding Heavy Machinery and Equip- 
ment,” C., A. Wills and F. L. Linde- 
muth, The Wm. B. Pollock Co. 

Discussions by E. E. Tross, United En- 
gineering & Foundry Co., and F. O. 
Leitzell, Lewis Foundry & Machinery 
Co. 

“Modern Resistance-Welding Develop- 
ments,” A. E. Hackett, Thomson-Gibb 
Eleetrie Welding Co. 

7:00 p. m. Dinner dance with enter- 
tainment. 


FRIDAY, OCTOBER 23 


Meeting of the American Society of 
Mechanica! Engineers. (The American 
Welding Society has not arranged any 
technical sessions for Friday, but 
members are invited to attend the 
sessions of the A. 8. M. E.) 


Program of 16th Fall Meeting, American Wel. ing 
Society, at the Hotel Cleveland, Cleveland, O., Oct. 19-23 


9:30 a.m. Technical Session. 
A. E. Gibson, The Wellma 
ing Co. Vice-Chairman, G 
Penton Publishing Co. 

“Application of Copper-Allo 
I. T. Hook, American B: 

“Welding of Monel Metal 
Nickel,” F. G. Flocke and G S 
ner, The International Ni 

“Welding the Aluminum A)| 
O. Hoglund, Aluminum ( 
ica, 


2:00 p. m.—Technical Sessio: 
man, R. E. W. Harriso: 
Shop Practice Division, A. s 
Vice-Chairman, D. M. G 
Warner & Swasey Co. 


“Magnaflux Inspection of Lar; 
Vessels.” 

“Radiographic Inspection 
Refinery Equipment and & 
Construction,” H. R. 
John X-Ray Service. 

“Principles Involved in Sele: 
ing vs. Welding,” J. L. Bi 
inghouse Electric & Mai 
Co. 


Iser 


Discussions on Physical Tests 


The Institute of Metals and 
Steel Divisions of the A. S. M 
hold a joint session at 2 p. m 
Oct. 22, with a round-tabk 
of physical tests and their sig 
Under the subject of impact 
S. L. Hoyt will lead a discuss 
transverse notched bar test, w 
Mann will lead a discussion 
sion impact test. Under the s 
bend testing, J. R. Townser 
a general discussion of bend t: 
Wilber B. Miller will lead a 
on bend testing as applied t 


WOMEN’S PROGRAM 


MONDAY, OCTOBER 19 
10:00 a. m. Hotel Cleveland gis 
tion opens. 
3:30 p. m. Hotel Cleveland. 
reception. Mrs. Alfred | 
hostess, presiding. 


TUESDAY, OCTOBER 20 
1:00 p.m. Higbee Silver Grill Tea Room 
—Luncheon and style show 
2:30 p. m.—Bus sight-seeing to 
and suburbs. 


) 


WEDNESDAY, OCTOBER 2 
1:30 p. m. Terminal Tower 
tion trip. 
8:00 p. m. Radio Station WHE 
tend broadeast. 
10:00 p. m. Hotel Cleveland g 
supper. 


THURSDAY, OCTOBER « 


7:00 p. m. Hotel Cleveland 
annual dinner dance. 
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Abstracts 





of Papers 


The American Welding Society has made available the following 


abstracts of certain papers to be presented at the Fall Meeting 


MULTI-LAYER OXYACETYLENE PIPE 
wLDING—By Rooke. Saacke and Kugler 
Scheduled for Monday Afternoon. 

In the multi-layer method of pipe 
thin layer of weld metal, 
from 2 to 6 in. long, is deposited in the 
bottom of the groove between the two 
pipes to be joined. After this layer has 
rooled below a red heat another layer is 
eposited. And so on, until the entire 
Froove between the plates is filled and 
the weld is completed. For a pipe 1 in. 
hick, four layers are usually sufficient, 
the last layer deposited being as thin 


welding, first : 


ss possible. 

Although the multi-layer method may 
gem at first more complicated than the 
kincle-layer method, tests have shown 
bat the reverse is the ease in practice. 
The multi-layer welding method sini- 
lifes much of the welder’s difficulties 
in manipulating a large pool of molten 
feel, especially in welding heavy-Wwall 
pipe. Incidentally, the simplification in- 
olves a speeding up of the welding so 
bat multi-layer welds are quicker to 
mike than single-layer welds. Besides 
mplifying the welder’s job, the multi- 
ayer method consumes less welding rod 
md gases. From the cost standpoint, 
he new multi-layer method is therefore 
uperior for thick pipes, compared to 
he old single-layer method, 

It is also found that welds made by 
ie multi-layer method are practically 
is strong as, and considerably more due- 
ile and shock resistant than, single-layer 
elds. The improvement in toughness 
{ the multi-layer welds is due to the 
mall size of the individual layers. A 
mall layer of molten steel is deposited 
hore rapidly and freezes more quickly 












than a large layer. The layers of a 
multi-layer weld are therefore exposed 
to the contaminating influences of the 
atmosphere for a shorter time than 
single-layer welds. 

A further increase in ductility with 
very little sacrifice in strength is pro- 
vided by the beneficial heat effect of 
succeeding layers of weld metal on cool 
welded steel. The heat effect refines the 
grain of the first layers of welded steel. 
In other words, the large erystals of 
steel of which a single layer of weld 
metal consists are broken up into much 
smaller erystals. For example, the 
length of an individual erystal of steel 
in a single layer weld may be as much 
as 1/10 in. The heat effect of another 
layer of weld metal deposited on the 
original layer reduces the size of the 
individual erystals to approximately 
1/10000 in. In this way a few large 
crystals are replaced by myriads of 
small erystals with a resulting improve- 
ment of up to 5000% in toughness and 
ductility. 

Applications of the multi-layer 
method of oxyacetylene welding to the 
installation of high-pressure steam pip- 
ing in two modern power plants, are 
described. In one of these plants, the 
welded pipe carries steam at 750°F. and 
625 lb. per sq. in. pressure. 

On these two installations, on leaks, 
sweats, or other evidences of failure 
were developed under the usual prelimi- 
nary test under water pressure at 114 
times operating pressure. The pressure 
piping in both plants has been in service 
for over a year and is giving thoroughly 
satisfactory service. 

Competent welders report that the 














multi-layer method permits them to 
overcome some of the difficulties of fu- 
sion inherent in the single-layer method. 
That the welds made by the new method 
are superior to single-layer welds was 
indieated by tests on a large number of 
specimens cut from pipes of several 
sizes welded by both methods. 


METALLURGICAL ASPECTS OF THE 
WELDING OF STEEL—By Davenport and 
Aborn 

Scheduled for Monday Afternoon. 


Although the fireworks of welding are 
spectacular to wateh, it is during the 
quiet cooling of a weld that its strength 
and toughness are developed. For white- 
hot steel has, of course, practically no 
strength at all. The valuable combina- 
tion of strength and toughness that is 
characteristic of steel and of welds in 
steel is largely a product of the changes 
that take place in the internal structure 
of steel at temperatures between normal 
room temperature and a dull-red heat. 

At ordinary temperatures, steel, which 
is iron containing up to 144% earbon, 
is normally a mixture of a soft material 
ealled ferrite (nearly pure iron) and an 
extremely hard material called cemen- 
tite (a chemical compound of iron and 
carbon). Steels normally tend to be com- 
posed of ferrite and cementite mixed 
together as minute plates which are sel- 
dom more than 1/25000 ineh in thick- 
ness. If, however, the steel is cooled 
very rapidly from a dull-red heat—by 
dipping in water, for instanecee—the mix- 
ture of hard and soft materials may be 
replaced by a single material known as 
martensite, which is hard and brittle. 
Had the steel been heated just below a 
dull-red heat, known as the eritical tem- 
perature, before being dipped in water, 
the steel would actually have been 
slightly softened instead of hardened. 

The conditions of welding are such 
that the steel in and adjacent to the 
weld is heated to all temperatures up to 
the melting point, and cooled rapidly. 
Some zones of the steel near the weld 
are heated just high enough so that, 
upon cooling, they are a little softer 
than the original stee]. Other zones have 
been heated above a dull-red heat, and 
upon cooling become somewhat harder 
than the original steel. In the first case, 
the cementite plates have become 
rounded into globules by being heated 
just below the critical temperature. In 
the second ease, some of the steel tends 
to assume the hard, brittle form. 

The multiplicity of changes occurring 
in steel during welding, giving rise to 


Cleveland Public Auditorium, where 
the Metal Exposition will be held. 
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five distinet zones, is illustrated by means 
of photographs of the internal structure 
or arehitecture of steel. The photographs 
were prepared by means of a microscope 
capable of enlarging the structure up to 
1,500 times. 

Besides shedding much light on the 
scientific aspects of welding, the obser- 
vations show that welds in steel are sur- 
rounded by two zones: one softer than 
the original steel, the other harder and 
more brittle. Just how soft or hard the 
zones may be, depends on the precise 
conditions of the welding operation and 
also upon the composition of the steel. 

In ordinary steels, the hard and soft 
zones are very little, if at all, different 
from the original steel. In some alloy 
steels containing copper, nickel, chro- 
mium, or other alloying elements, the 
hard zone may be hard or the soft zone 
excessively soft. A carefully reasoned 
outline of the metallargical principles 
of welding provides the basis for over- 
coming the difficulties experienced with 
troublesome steels. 


HIGH SPEED MOTION PICTURES OF 
FLASH WELDING—By Crawford and 
Richter 

Scheduled for Monday Afternoon. 

Flash welding is a form of eleetric- 
resistance welding in which the surfaces 
of two parts to be joined are brought 
to ineandescence by means of powerful 
electric flashes. When the surfaces are 
at the melting point, usually a matter 
of ‘wo or three seconds, the weld is 
made by pressing the parts together. 

In an attempt to answer the question, 
what happens during flash welding?, 
edge-on motion-picture frames of flash 
welding mild steel were made at speeds 
up to 1,200 frames per second. A care- 
ful study of these motion pictures 
showed that the flashing operation em- 
ployed in flash welding is not charac- 
terized by a condition of uniform arcing. 
That is to say, at the point of contact 
of the surfaces to be welded together 
an are forms momentarily, and is ex- 
tinguished in a small fraction of a sec- 
ond and replaced by another are at some 
other point of contact of the two sur- 
faces. During the period of a single 
flash or are there oceur at irregular in- 
tervals violent expulsions of ineandes- 
cent particles of steel. 

The important discovery is that each 
expulsion or shower of incandescent ma- 
terial oeeupies only a very limited dura- 
tion of time—about 1/500 seeond. The 
expulsion may occur from both sides of 
the contacting surfaces simultaneously 
or may be confined, in unusual eases, 
to one side. 

Motion pictures of the flash in flash 
welding are being studied with oscilo- 
graphie records of the electric current 
consumed by the flash. When the re- 
sults of the experiments made by the 
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formidable combination of high-speed 
motion-picture camera and oscillograph 
have been completely analyzed, scientific 
information of the highest importance to 
the development of flash welding may 
be expected. 

WELDED STRUCTURAL BRACKETS—By 
Jensen. 

Scheduled for Tuesday Afternoon. 


Small transparent celluloid models of 
eight types of welded brackets, subjected 
to loads similar to those expected in 
service, were examined in polarized light 
by the photoelastic method. 

Portions of the bracket carrying little 
load as revealed by the photoelastic pat- 
tern were cut away from the bracket 
with little loss of strength. The process 
of eutting away useless portions of the 
model bracket was continued until all 
parts of the bracket supported the load 
to an equal stress. The flow of load from 
beam to column was then uniform, and 
the most economical design had been 
evolved. 

The best of welded brackets 
having been suggested by these experi- 
ments, actual welded steel brackets, con- 
sisting of two plates at right angles and 
a stiffening web, were next fabricated 
for test. Altogether, 24 full-size welded 
brackets, coated with whitewash, were 
subjeeted to increasing load until frae- 
ture occurred. During the tests, the 
changes in shape of important parts of 
each bracket were measured by means 
of extensometers, and indications of fail- 
ure of the bracket were given by erack- 
ing of the whitewash coat. 

With the information available from 
both the celluloid models and the full- 
size welded specimens, the final step in 
the design of welded brackets was to 
diseover a design formula. With this 
formula brackets for each of the many 
conditions of load likely to be encoun- 
tered in service may be computed with 
simplicity and aceuracy. It is interest- 
ing that the proposed formula is in 
excellent agreement with the theoretical 
caleulations regarding the bracket as a 
unit of homogeneous material. The tests 
therefore showed that welded brackets 
may be considered, for the purposes of 
structural design, as continuous members 
integral with column and beam. 


types 


WELDED BEAM-COLUMN CONNEC- 
TIONS—By Lyse and Gibson 
Scheduled for Tuesday Afternoon. 


An exhaustive investigation into 
welded building construction, conducted 
by the Fritz Engineering Laboratory at 
Lehigh University, has provided those 
who design welded buildings with the 
solution of one of their most pressing 
problems—namely, in what way should 
the floor beams of a building be joined 
to the upright columns? There are, of 
course, many possible ways of joining, 
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WHEN AND HOW SILVER 5 
ARE USED—By Leach 
Scheduled for Wednesday Morn 
Soldering differs from wv 
the metal parts are neve! 
soldered joint depends fo1 
on other factors than fusio 
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dering with plumber’s or 
der, whieh is familiar to 
whereas ordinary solder 
and lead, and melts at 
silver solder is made of 
pper, with usually some 
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syeryone. i 
bs made ol 
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silver and | . 

ne. and melts at higher temperatures: 
mine, & 
bo99° to 1,600° F. 

The advantages of silver solder over 
iher types of solder are: (1) strength ; 


(2) resistance to vibration and shock; 
13) resistance to corrosion; and (4) ease 
§ fabrication. Practically all metals 
vat can be heated without danger to 
1 200°F. can be silver soldered. 

The strongest silver-soldered joints 
re made with the remarkably small gap 
¢ 114 thousandths of an inch between 
the parts to be joined. Being so thin, the 
boint has a neat appearance. In many 
ases the silver-soldered joint is invisible 
0 the naked eye. 

A silver-soldered assemblage of 1-in. 
rass pipe, 1s mentioned, which with- 
tood a water pressure of 4,300 lb. per 
9. in. without failure. Under direct 
ading one of the brass fittings frae- 
ured but the silver-soldered joints re- 
mained sound. 

In addition to its high strength, which 
makes silver soldering suitable for join- 
ng electrical parts or piping that must 
yithstand temperatures up to 850° F., 
he silver-soldered joint has good eorro- 
ion resistance. Silver soldering is used 
chemical equipment in 
hich joints are exposed to severe cor- 
osion by acids or other reagents. 

Recent developments in silver solder- 
ig have made it extremely easy to pro- 
luce excellent joints. A method that is 
ften used for pipes requires simply a 
ech and a ring of silver solder of the 
The toreh 
‘fed with illuminating gas and air or 
xygen. The 


ipped over 


specially im 


ume diameter as the pipe. 


ring of silver solder is 
the pipe to be soldered. 
then slipped over the pipe 
The joint is heated uni- 
prmly with the toreh until silver solder 
s seen oozing out at the edge of the 
int. Nothing more need be done. 
Other developments inelude dip braz- 
ig (in which the joint to be made is 
ipped into a bath of molten silver 
der) and resistanee brazing. In the 
uiter method inserts are used de- 
bed above, but the heat is supplied 
ectrically rather than by a toreh. 


he fitting is 
nd the ring. 


as 


RINCIPLES OF SURFACING BY 
DING—By Smith 


heduled for Wednesday Morning. 







The problem is outlined of using ma- 
nals, especially expensive materials, 
ry Where the serviee demands. For 
Rauple, in aireraft the general princi- 
le adopted is to reduce the weight to 
by using light-weight ma- 
as aluminum, and light 
onstruetion wherever pos- 
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sible. Nevertheless, several heavy metals 
are used in airplanes. Copper, almost 
3144 times heavier than aluminum, is 
for electrical conductors. Lead, 
about 412 times heavier than copper, is 
used for engine bearings, although alu- 
minum bearings are now being devel- 
oped. Likewise, steel, though it is 3 
times heavier than aluminum, is essen- 
tial for magnets in the electrical gen- 


used 


erating system. ; 

The general principle of adapting the 
material to the service has only recently 
been satisfactorily applied by the rail- 
roads to the repair of worn rail joints. 
One of the minor sources of annoyance 
in a railway journey is the elatter and 
vibration produced by the wheels pass- 
ing over the gap between rails every 
30 ft. or so. The pounding of the wheels 
on the rails at the joints causes rapid 
wear, which, in turn, inereases_ the 
pounding or batter at the joints. 

While rails made of an exceedingly 
hard metal would largely eliminate wear 
at the joints, they would be prohibitively 
expensive. Therefore the problem of 
wear at the joints remained unsolved 
until the adoption of surfacing, 
which a small amount of hard but ex- 
pensive steel is fused onto the worn ends 
of a rail just where hardness is needed 
to prevent wear. 

Primarily, the adoption of surfacing 
for a particular application is governed 
by a delicate balance between properties 
and price. The question is: Is it cheaper 
to fuse a thin layer of expensive mate- 
rial onto inexpensive mild steel, or to 
make the entire part from the expensive 
material? In the majority of cases, sur- 
facing by welding is not only demanded 
by the nature of the service, but is less 
expensive. 


by 


Also, surfacing electrodes are on the 
market today that meet specifie require- 
ments other than hardness. There are 
electrodes which produce a surface that 
will not chip or erack under shocks, such 
as hammer blows. Others are resistant 
to the grinding action or abrasion due 
to the contact of metal with rock, sand, 
or other metals. Abrasion-resistant elec- 
trodes are used for surfacing the jaws 
of rock crushers and the teeth of steam 
shovels. But the composition of the elee- 
trode for the rock erusher, for example, 
would be entirely different from the 
electrode for steam-shovel teeth to oper- 
ate in sandy ground. 

Eleetrodes have also been invented for 
producing surfaces resistant to corrosive 


chemicals, such as acids, and to the 
action of corrosive gases at high tem- 
peratures. Even ordinary air corrodes 


steel at a red heat. By applying a thin 
layer of an electrode of appropriate 
composition, a iarge mass of inexpensive 
mild steel may be rendered immune to 
corrosive conditions of any degree of 
severity. 

The different types of electrodes may 













be used singly or in combination for a 
given application. An example is cited 
of a cutter used for eutting fibrous ma- 
terial in the presence of vegetable acids. 
The tip of the eutter was required to 
cut, the sides to resist abrasion, and the 
entire cutter to resist corrosion. To have 
used a single metal for the entire cutter 
would have resulted in a compromise. 
Instead, the body of the cutter was made 
of an inexpensive steel resistant to the 
particular vegetable acid involved. The 
tip was then surfaced with a hard tool 
steel which takes an excellent cutting 
edge. The sides were surfaced with an 
abrasion-resisting electrode. 

Surfacing by are welding is also used 
for metal-eutting tools. Such tools must 
retain their hardness at the high tem- 
peratures (up to 1300°F.) developed 
in modern high-speed lathes and other 
metal-cutting machinery. An electrode 
suitable for surfacing such tools may 
contain cobalt, chromium, and tungsten. 
These three metals are quite expensive. 
The proportion of the expensive elee- 
trode that need be used to surface the 
tip of a tool is so small that the overall 
cost of the tool is surprisingly low. 

If the conditions of service are known, 
a suitable eleetrode is readily selected. 
Onee the selection of the electrode is 
made, the decision whether surfacing is 
economical can be made on the basis of 
a simple calculation. 


AN EXPLORATION OF THE MODERN 
WELDING ARC—By Larson 
Scheduled for Wednesday Afternoon. 

Although investigators know fairly 
well what happens in the metallic are, 
they still do not know why it happens. 
The experiments deseribed showed first 
of all that more heat is available in the 
are of a covered electrode than in the 
are bare electrode. Consequently, 
the electrode is melted faster 
and welding is more rapid than with 
the bare electrode. The extra heat in the 
covered electrode also provides better 
fusion with the plate metal than is pos- 
sible with the bare electrode. 

The heat of the covered-electrode are 
melts the steel core; but for some reason, 
to be elucidated perhaps by further ex- 
periments, the molten metal passes from 
electrode to plate through the are space 
in the form of minute liquid globules. 
Oceasionally globules over 1/100 in. in 
size pass across the are space. But for 
every globule of such comparatively 
large size there are over one hundred 
droplets 1/1000 in. in size. 

Furthermore, at any given instant the 
amount of metal in the act of passing 
from the electrode to the part to be 
welded oceupies not so much as 1/10 of 
1% of the are space between electrode 
and plate. Measurements showed that 
the time of passage was about 2/1000 
of a second for a large globule and 
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1/10000 of a second for a small globule. 
The globules travel at speeds up to 120 
miles per hour. According to our mod- 
ern ideas of transportation, the speed 
is moderate. Perhaps something can be 
done to speed up the globules and so 
speed up welding. 

In bare-electrode welding the globules 
are many times larger than in covered- 
electrode welding. Therefore, the fune- 
tions of the covering on an electrode 
was investigated. The covering used con- 
sisted of water glass and paper (cellu- 
lose). When the are was struck the steel 
core of the electrode melted up beyond 
the end of the covering, thus forming a 
short tube around the are. The covering 
then disintegrated at the same rate as 
the steel melted. The covering, upon 
distintegration, produced a slag, which 
acted as a blanket on the pool of molten 
steel and served to purify the steel. In 
addition, the covering evolved a gas, 
which consisted principally of hydrogen 
and carbon monoxide, also a little steam 
and carbon dioxide, as well as an un- 
known amount of vaporized iron. The 
temperature in the are was about 11,- 
000°F., whereas the temperature at 
which iron boils is only 8,000°F. These 
gases are entirely different from the 
gases present in the are space of a bare 
electrode. The difference in composition 
of the gas explains to some extent the 
superlative character of covered-elec- 
trode are welding. 

As the gases were evolved from the 
coating, they rushed outward from the 
are space at a speed of over 70 miles 
per hour. The outward rushing stream 
of hydrogen and earbon monoxide — 
gases which do not have a damaging 
effect on. molten steel—prevented the 
infiltration of air into the are space. As 
is well known, air should always be ex- 
cluded, if possible, in the manufacture 
of high-quality steel. 

These experiments provide the mate- 
rials for a mental picture of the mod- 
ern welding are: Within the blinding 
glare of the are space tiny globules of 
molten steel are speeding from the cov- 
ered electrode to the parts to be welded. 
At the same time a blast of harmless 
gases evolved from the coating is rush- 
ing outwards from the are space, pre- 
venting aecess of air to the pool of weld 
metal. The weld metal deposited in this 
way by the covered electrode is equiva- 
lent to high-grade steel and has thie 
same strength and ductility as steel pro- 
dueed by the steel mill. 

ARC WELDING OF STRUCTURAL 
ALLOY STEELS—By Warner 
Scheduled for Thursday Morning. 

The low-alloy structural steels, of 
which at least twelve varieties are manu- 
factured, have about 50% greater 
strength than mild steel, with almost 
equal ductility. The increased strength 
of the low-alloy steel is obtained through 
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suitable combinations of the alloying 
metals: silicon, manganese, copper, 
chromuim, nickel, and molybdenum. 

The transition from mild steel to low- 
alloy structural steel has been closely 
followed by developments in the welding 
industry. Unfortunately, each of the 
varieties of low-alloy steel that have 
been produced has presented a new 
problem to welding engineers, to whom 
a multiplicity of welding rods have been 
offered for use with each variety of steel. 

The difficulties encountered in welding 
low-alloy structural steels are connected 
with the brittleness of the welds. During 
welding, the steel in a thin zone on each 
side of the molten weld metal is heated 
to temperatures up to the melting point. 
The subsequent cooling in air after weld- 
ing is sufficiently rapid in many steels 
to set up a brittle condition. In its brit- 
tle condition the steel is subject to erack- 
ing under very small loads or shocks. 
To be successful, a weld in low-alloy 
steel must not be accompanied by a brit- 
tle zone, which may cause cracking dur- 
ing cooling after welding is finished. 

A large number of tests designed to 
exaggerate the brittle condition indicated 
that the greatest hardness found any- 
where in the weld and its vicinity is a 
good indication of the brittleness of the 
weld. 

With this fact established, the defini- 
tion of weldability can be stated as fol- 
lows: A steel is weldable if it can be 
welded by welders of ordinary compet- 
ency without undue precautions, so that 
the resulting weld is free from cracks 
and the brittle zone. With this reason- 
able definition, the weldability of a steel 
can be determined by measuring the 
greatest hardness in the weld and its 
vicinity—a relatively simple operation 
using the Vickers or any similar hard- 
ness-testing machine. 

On the basis of a large number of 
hardness or weldability tests on a wide 
range of steels with and without the al- 
loying elements characteristic of low- 
alloy steels, it was found that the weld- 
ing difficulties associated with low-alloy 
steels are not brought about by the al- 
loying metals but by a hitherto unsus- 
pected factor—namely, the earbon con- 
tent of the steel. So long as the carbon 
content of the steel was below %4 of 1%, 
it made little difference to the weldabil- 
ity what alloying elements were present 
up to the limits usually found in low- 
alloy structural steels. 

In particular, it was found that nickel, 
hitherto regarded as exerting a damag- 
ing effect on the weldability of steels, 
had actually no serious effect whatever. 
Copper and molydenum were also de- 
clared innocent of the charge of causing 
poor weldability which had frequently 
been brought against them. 

The deductions made on the basis of 
these weldability tests were verified by 
a series of tests of the strength and 
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shock loads. The shock 
pact tests were perform: 
temperature and at tem) res as lov 
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that welded joints in Joy 
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MEETING 

Philadelphia 

At the meeting of | 
Section, American Weldiny So 
Sept. 21, Jos. W. Meadow 
works manager of the 
Manufacturing Co., gave a ' 
“Modern Day Welding in the Autom 
tive and Railway Fields.” The pey 
meeting of the Section w 
Monday evening, Oct. 26. 





Chicago 

“Welded Piping Sy stems” is the toni 
of the meeting of the Chicago Seetion, 
American Welding Society, to be held 
on Friday, Oct. 16, at 7:30 p.m. in Mis 
sion Hall, Armour Institute, 47 Wes 
33rd St. The speakers will be F 
Fantz, vice-president, Midwest Piping 
and Supply Co., of St. Louis, and Mr 
Garrison, of the Carbide & Car 
Chemicals Corp., Chicago 

The Chieago A.S.M.E. group w 
a meeting on Wednesday evening, Vet 
7, in the Hotel Sherman, or 
“Solving Manufacturing Problems | 
the Use of Welding,” at which ro 
table discussions will be held. The m 
bers of the Chicago Section, America 
Welding Society, have be: 

At the Welders’ Information Cer 
741 West 70th St., the meeting or 
day evening, Oct. 6, will be devot 
gas welding and cutting. Demonstr 
tions will be in charge of bar 
H. A. Goodwin, Hugh ‘| 
J. C. Owen, all of The Bastian-Blessing 
Co., and a demonstration of w 
white metal with Aladdu 
given by J. C. Menzies, of ‘ 

& Co. 

About 100 sat down to 
Dental and Medica! Art 
Sept. 18, which was the [i 
the Chicago Section, Ame: ' 
Society, to be held this se: 
in the nature of an “ope: 

Lincoln, of The Lincoln trie | 
gave his impressions of \ 
ope, with particular rel: 
of welding equipment 
compared to costs in th 
J. F. Reid, of the Asso: 
Mutual Fire Insurance ‘ 
garding fire hazards in zy. A 
Unger, of the Pullman-' 
Manufacturing Co., out lu 

how the Society can bes! 

and offered constructive » 











Welding News 


in Pictures 


® (Left) Specially qualified electric arc welders at work on the 

$5,000,000 high-temperature steam installation at the Ford 

River Rouge power house—largest in the world. The 1,600 

welded joints have to carry a pressure of 1,200 Ib. per sq. in., 
the steam being heated to 900° F. 


@ Stream-lined oil truck-tanks present no difficulties to the Brown Steel 

Tank Co. of Minneapolis, which concern recently completed the attractive 

all-welded job shown above. The tank proper is of 10-gauge steel, the 
rear bucket being of 16-gauge material. 


® (Below) An exceedingly expensive pattern was eliminated 

when this special grinding-machine base was welded together 

out of %4-in. plate. Weighing 3,500 Ib., this was built by the 
Lakeside Bridge & Steel Co. of Milwaukee. 


® This large welded stainless-steel varnish kettle is much lighter and more 

durable than if it had been riveted. It is 53 in. in diameter, 36 in. deep, and 

is made of 3/16-in. plate. A cast kettle of these dimensions would be unusually 

bulky and clumsy. This was made by the John Nooter Boiler Works Co. of 
St. Louis. 


® Wild tribesmen of the Syrian desert will have something to One bus similar to that shown will be a day coach carrying 19 
stare at when this light welded stainless-steel bus goes into opera- passengers. Another will be a sleeper with upper and lower berths 
ion betw en Baghdad and Damascus. The entire unit is 572 ft. for 14 passengers. These buses will cover in 15 hours a distance 
ong, is air conditioned and is drawn by a 150-hp. diesel tractor. that heavier buses now take 35 hours to travel. 
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Fig. 1. Old Type of Steel-Mill Gear-Reduction Unit. 
(The cover is a casting with two sections to be planed, drilled, and 
this is an expensive construction and cannot easily be 
made in very large sections due to foundry limitations.) 


fitted together ; 


VERY reputable manufacturer 

wishes to produce a product which 

will be satisfactory to his ecus- 
tomer. At the same time, competition 
limits the amount which he can spend 
to make this product. Thus, he must 
hold to a high standard of quality while 
cutting manufacturing costs to the 
minimum. 

If he is a manufacturer of heavy ma- 
chinery, he has undoubtedly used iron 
or steel castings to a large extent and 
is now becoming interested in the use 
of rolled steel plate to supplement or 


replace these other materials, hoping 
thus to achieve as good a result at a 


lower cost. 
Suppose he decides to go into welding. 
The first question is, what parts shall 


be made welded and what parts, if any, 
us briefly 


shall remain castings? Let 
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(The 
projections, 


with mn 
improved apr 


The gears, bearings and lubricatior 
entirely enclosed. The oil pan, which is not visible 


In the 


is welded onto the base, making a permanent oil-tight joint 
half the cost of the former method in which the tank w 
the base was planed and drilled and tapped and the tan} 


Combining STEEL CASTINGS 
AND PLATE Economically ... 


ss By HAROLD F. FALK 


first of 
the 


the 
best to welding, 


consider two examples 
which lends itself 
second to casting. 


Many Castings Are Profitably 
Replaced by Welding 


The first example is 
Figs. 1 and 2, showing respectively an 
old-style gear case made of east steel 
and a modern ease made of rolled steel 
with east-steel bearing blocks welded in. 
Each complete case consists of three 
parts 


illustrated by 


a cover, a base and an oil pan. 
The cover, in both eases, is bolted onto 
the base. The cast-steel oil pan is bolted 
onto the base in the old unit and welded 
to the base in the new one. 


Fig. 3. . Single-Re- 
duction Steel-Mill 
Drive. 


(This unit has two 
gears and an idler 
pinion in the center. 
The case without the 
gears weighs 53,000 
lb. The base of this 
unit in process of as- 
sembly is shown in 
Fig. 4.) 







Supt. of Welding, The Falk ‘ 


Anyone trying to moderniz 


east gear case would probal 
ing to admit without 
that the cover should be chi 
to welded steel plate. In th 
the ecast-steel must b 
thick section (about %4 in.),! 
for strength as to make a 


muc! 


ecover 


for the foundry. The weld 
however, can be made of %-1 
plate, and will serve the pu 
as well. 

The cast cover is agai! 


advantage when it comes to 
Since it cannot be made as 
much more machining is req 
welded cover 
base without 
This is equally true of bot 
small units. 

In addition, 
pipes and inspection holes m 
on the old-style 
with the cover. 
large and expensive 
zontal drill presses, planers 
machines upon which the w 
van be placed. But 
units, most of this 
before these parts are 
only a small lathe and dri 
required. 

On the two 
machine-shop cost 


ean be mad 


having 


bosses and fla 


eover ati 
This require 
radial 


with 
work Ci 
weld 


eases In qu 


was acl 


Fig. 2. New Type of Steel-Mill Gear-Reduction Unit. 
welded unit embodies smooth, even lines 
resulting in a design of much 
that shown in Fig. 1. 






























































r the east cover as for 





bmes a8 mue! 
Ne welded oni 


toon to convert the cover to 
Having cho to convert 


gelded job, naturally look for the 
ext piece whi might be better welded 
Attention is brought to the 

the cover, it can be 
lighter and with less 
achining, if welding is 


pan cast. 
i] pan. Just 
ade stronger, 
leaning and hin 
he means 01 fabrieation. 

Now, with the cover and oil pan 
slded, the only part left for considera- 
js the main frame or base. This is 
sentially a beam which sarries the 
varings and holds them rigid enough 
, maintain perfeet tooth contact and 
nseqquent well-distributed load upon 
wch gear tooth. The base is the most 
mportant part of the unit. Sinee it 
fers no particular difficulties to either 
be foundry or the welder, it is not easy 
» decide how it shall be made. This 
uestion will be diseussed in subsequent 


aragraphs. 


astings Are Still Economical 
inder Certain Conditions 


In some places castings cannot be re- 
laced by welding, with any advantage 
n cost. Take for example the gear case 
hown in Fig. 3. This unit weighs 53,000 
b., is about 6 ft. wide, 10 ft. high and 
D2 ft. long. It has two sets of cast-steel 
aring blocks, of rectangular shape, be- 
ween 3 and 4 ft. long, about 18 in. 
hick and 2 ft. deep. These are not 
lid blocks as they appear on the sur- 
face, but are cored out to get the proper 
istribution of metal for necessary 
trength without excessive bulk. 

Let us look at the cost of this base, 
Bs given in the table on this page, 
oticing how the price per pound de- 
teases when bases are made in quanti- 
es, which is due to the spreading of 
atlern costs over more than one unit. 
In examining these cost figures, it is 
portant to bear in mind the type and 
juality of the welds involved, as these 
actors alone can affect the total cost 
ousiderably. Remember that all welds 
ire required to be as perfect as pos- 
ie in quality; that they are all eon- 
imuous, and all the important welds are 
ree es through on plates of 
As often happens with  steel-mill 
eves of this kind, there may be five 
units of similar eonstruetion on 
N order, Frequently the same bearing 
plocks may be used on all these units 


nd , aantar ° m 
id the cente; distanees changed for 
fifferent or 











Or Six 


ratios. It is in quantities 
cast bearing blocks begin 
into the price elass of 


ike this tha 
© come di 

elded ones 
Gear Cases 
Might be eo, 


I the base 


the type shown in Fig. 3 
ructed with the side walls 
le of east bearing blocks, 
g. 4, with an all welded 
is in Fig. 5. It will be 


> Shown in 
bearing blo« 





Fig. 4. Main Frame of Unit Shown in Fig. 3. 


(The frame is being tacked preparatory to 
welding. Note how the castings are set into the 
welded frame. Wherever the castings joined the 
plate, a ledge or shelf was cast integral with the 
casting to act as a backing-up strip for welding. 
One of these ledges is visible in the upper right- 
hand corner of the smaller casting. The cut-out 


shown that when quantities reach as 
many as six units the cost of casting 
the bearing block is about equal to that 
of welding. 

“Total Cost” indicated in the table be- 
low includes the cost of patterns and 
all other materials, labor and burden 
charges in the fabrication of a complete 
base. 

Note that comparison is made on price 
per pound. Claims that welding saves 
weight are often true but do not hold 
good in the case of heavy blocks like 
these. Thus “price per pound” is a fair 
basis for comparison. 

The reason for lower costs when units 
with cast bearings are made in lots of 
six is that a pattern cost of about 
$900 is spread over six units instead 
of one. 

As this article is being written from 
the point of view of the steel foundry 
going into welding, the casting cost of 
5.6¢ per lb. is used. The average foun- 
dry is able to make castings of this size 
at this cost. (This is not the selling 
price, however.) 

Welders may claim that they can 


Cost Comparisons Between Two Types of Bases. 


in the plate is about % in. wider on each side 
than the outline of the casting. The plate is 
flame-searfed at a steep angle (about 30°) ; this 
forms a groove with fairly steep sides, a %-in. 
opening at the bottom to insure a good start for 
welding and a cleanly machined backing-up strip 
which is part of the casting.) 


make the welded blocks cheaper in large 
quantities; as the foundryman ean do 
the same with eastings, this fact has 
been omitted from the figures and 
spreading of pattern costs was the only 
consideration. 


Choosing the Best Combination 
of Casting and Welding 


The foregoing material seems to point 
to the fact that for certain types of work 
it is advantageous for the designer to 
consider both casting and welding. 
Each method of construction has its 
place. Each has its limitations. These 
faets lead naturally to the combination 
of casting and welding in a single unit. 

Having discussed an application such 
as a cover where welding is undoubtedly 
the best means of construction and, on 
the other hand, having considered a 
bearing block where in certain quanti- 
ties casting is the more economical, let 
us go to a more complex problem-——that 
of choosing suitable materials for a base 
having sides like the one shown in Fig. 5. 
Let us assume that six of these bases 
are to be made. The foregoing table 


BASE WITH CAST-STEEL BEARING BLOCKS 


Weight of Weight of Total Total Shop Cost Cost of Base 
Plate Castings Weight per Unit* per Pound 
Illustrated in { 23,942 Ib. 13,757 Ib. 37,699 Ib $3,665 9.7¢ in lots of 1 
Figs. 3 and 4 t 23,942 Ib. 13,757 Ib. 37,699 Ib. 2,847 7.8¢ in lots of 6 
Similar to Figs. { 13,960 Ib. 10,4380 Ib. 24,390 Ib. 2,336 9.6¢ in lots of 1 
8 and 4 t 18,960 Ib. 10,430 Ib. 24,390 Ib. 1,558 6.4¢ in lots of 6 
BASE WITH ALL-WELDED BEARING BLOCKS 
Ill. in Fig. 5 13,625 Ib. None 13,625 Ib $ 933 6.7¢ in any quan. 
2.5¢ per lb 


*Based on casting at 5.6c per Ib. and plate at 





Fig. 5. Side of Base 
Having All-Welded 
Bearing Block. 


(This differs from the 
construction shown in 
Fig. 4 in that the bearing 
block is not cast but is 
entirely welded. The all- 
welded construction has 
its greatest advantage 
when rapid delivery and 
a small number of units 
are involved. This base 
was assembled, welded, 
stress-relieved, cleaned, 
sandblasted and made 
ready for machining 
within 2% weeks from 
the time drawings were 
released. An all-welded 
job moves rapidly during 
construction.) 
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indicates that cast bearing blocks would 
probably cost about as much as the 
welded ones shown. But we will assume 
that minor factors enter and swing the 
choice definitely in the direction of east 
bearing blocks. 

Then, if castings are most economical 
for the bearing blocks, why not go fur- 
ther with casting? Why not join the 
bearing block together in one long east- 
ing? Why not make the whole side 
frame a casting? In faet, one might 
ask, why not make the entire base a 
vasting? Let us see what actually hap- 
pened when bases were made using al- 


most all the possible combinations of 
easting and welding which were prac- 
tical for a job of this type. Starting 
with an all-east base, the amvuunt of 


Fig. 6. Double-Reduction Finishing Scalebreaker Drive. 

(These two views of the base, with and without gearing, show a com- 
bination of steel castings and welded steel plate. The boundary of 
the casting is plainly indicated in the right-hand view by the two 
welds running vertically just outside the high-speed and low-speed bear- 
ings. The base weighs 21,000 lb. and is 10x18 ft. by 3 ft. high. Tremen- 
deus power must be transmitted within the welded case. Although the 
factor of safety is great in order to insure rigidity to the structure, the 
importance of good welds must not be underestimated. Plates cannot be 
merely tacked together with a few light fillet welds. Important welds 


bottom.) 


sasting was decreased in the following 
steps until the all-welded extreme was 
reached : 

1. All east (Fig. 1). 

2. Side wall and bearings cast in one 
piece (not shown). 

3. Part of side wall and bearings 
east in one piece (Fig. 6). 

4. Two bearing blocks in the same 
easting (like left-hand bearing, Fig. 4). 

5. Each bearing block a_ separate 
casting (like right-hand bearing, Fig. 4). 

6. All welded (Fig. 5). 

As we go down the list above, with 
the weight and size of casting in the 
base continually decreasing, let us notice 
what actually happened to the three im- 
portant variables: (1) the total pattern 
cost, (2) the cost of the eastings, per 
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require searfing the edges and welding all the way 
of welds is reduced to the minimum by using shap« 
whenever possible. It is the present practice to 
machining. However, even in a base of this size \ 
welds, %-in. stock would probably suffice, as distortix 
speed and low-speed bearings are contained in 

rectangular in shape and is carried down to 

machining, the oil pan is welded into the recta: 


pound, and (3) the 
composite structure, 


The pattern cost de 
about $1600 for the a! 


re 


for the unit having 


bearing blocks. 


The eost of the eas 


10 cents per pound 


l 


cents, contrary to th 


; 


that heavy castings s! 


pound than lighter o1 


attributed to the f 


act 


bearing blocks were si 


had much less surface 
and eleaned than did 
casting. 


And finally, the cost 


structure dropped 


being 40,200 Ib., while the casting weighs 42,6 
weights of the case only, without the gears. If 
pinion stand, the old casting had been copied and ev« 
had been replaced with rolled plate, unquestionably 
been higher than the original casting. 
in its arrangement than the casting which it ré 
note the absence of ribs and brackets.) 


tl 


Fig. 7. Old-Style Cast-Steel Pinion Stand (Left) and New-Type Welded Pinion Stand (Right). 


(That the cast-steel unit is strong and rigid enough has been proved 
in service, but a comparison of this unit with the welded pinion stand 
reveals some interesting contrasts. In the welded unit, which is larzer 
than the cast unit, the centers of the shafts are 26 in. apart, compared 
with 20 in. for the cast unit, and the face width is 52 in., compared with 
40 in. for the cast stand. Although it is larger and transmits more 
power, the welded unit is somewhat lighter than the cast stand, its weight 


1¢ 


in de 


The welded 


} 








ie long eastings down to 7 
nd with the small bearing- 
One must therefore con- 
unit with small bearing 
steel was more economical 
r combinations which con- 
proportions (by weight) 
ngs. (For a brief eompari- 
type of unit with an all- 
refer back to the table.) 
er emphasize the cost ad- 
mall east bearing blocks for 
rives, the following figures 
are presented from shop cost records: 

Five bases were made having the en- 
tire side wall and its bearings in a sin- 

Patterns were changed to 
nter distances of each unit. 
The cost for patterns was approximately 
4.000, and could have been reduced to 
$700 by casting a small individual bear- 
ing block for each bearing. Much of the 
saving lay in the fact that the latter 
may be placed at different center dis 
tances without a pattern change. 

In combining easting and welding it 
ean now be readily seen that costs must 
be the major consideration. The designer 
must investigate cost figures and work 


pound wil 
eents per 
block cas! 
elude that |e 
blocks of 
than the 
tained lai 
of stee! Ci 
gon of t 
welded ul 
To furt 
vantage 0! 
steel-mill 


gle eastins 


alter the « 


toward the least expensive 
of casting and rolled steel 
will adequately perform its 


constantly 
ear 

combination 

plate whic! 


function 


Five Principles Based on 
Shop Experience 

The studies made of various combina- 
tions of casting and welding in making 
gear cases resulted in the adoption of 
the following prineiples: 

l. Bases should be all-welded when- 
ever slugle units or few units are to 
be made 

2. In quantities of six or more units, 
cast bearing blocks should be used if the 
same pattern ean be employed for all 
the bases 

3. The 


fined to t 


use of castings should be con- 
e making of individual bear- 

a separate 
idual bearing. 


ing blocks block to earry 

each indiy 
Gene 

that: 


4. Thir 


izing further, it may be said 


sections (up to 2 in. or 3 in.) 


3. Welded Pinion Stand. 
teel bearing blocks are set in be- 
end plates and welded in place.) 


Fig. 9. Small Combination Reduction- 
Gear Unit and Pinion Stand. 
Weight 15,000 Lb. 


which are large in area and can be made 
from a few simple elements such as flat 
plates, curved plates, square bars, strue- 
tural shapes, rings or tubes, are natural 
welding jobs. 

5. Heavy sections and parts of irreg- 
ular contour having many recesses and 
projections are less expensive to cast 
than to 
quantities are large enough to spread the 
pattern cost over several pieces. 


weld. This is true only when 


In concluding these notes a word must 
be said as to their accuracy. Data were 
taken from the shop costs of more than 
50 large gear cases weighing between 
15,000 and 50,000 Ib., all manufactured 
within the past year. It was not prac 
ticable to take all the costs of these and 
group them to reach some kind of aver 
age figure for each type or for each 
different of casting 
welding. They did not lend themselves 
to grouping, as there were too many 
size and kind. For this 
reason individual examples were chosen. 
appeared, in the writer’s best 
judgment, to be representative of the 
group as a whole. Where figures are in- 
complete it was for the sake of brevity 


combination and 


variations in 


These 


facts have been omitted which 
the 
Representing a company which 


has facilities to do both the casting and 


and no 


would change conclusions in any 


way. 


the welding of any of the products men- 
tioned in this diseussion, the writer has 
no reason to be prejudiced as regards 
either method of construction. Conelu 
sions merely represent the writer’s point 
of view based upon the experience which 
he has had in this rather new field of 
combined easting and welding. 





Purdue Announces Annual 
Welding Conference 


The twelfth annual welding confer- 
ence at Purdue University, Lafayette, 
Ind., will take place on Thursday and 
Friday, Dee. 10 and 11, it is announced 
by J. D. Hoffman, director, department 
of practical mechanies. These confer- 


ences have been steadily increasing in 
attendance and in the interest and eo- 
operative spirit shown. Last year 451 
persons from off the campus were reg- 
istered. 





Welded Copper-Alloy Tanks 
Resist Sea Corrosion 


Built to resist corrosion in marine 
service, 12 rectangular tanks for fuel- 
oil storage were recently manufactured 
by L. O. Koven & Brother, Ine., Jersey 
City, N. J., for the U. 8S. Coast Guard. 
These tanks are made of Hereuloy, a 


Tack Welded Baffle Plates. 


copper-silicon-tin alloy; and each is 54 
in. long, 19 in. wide and 36 in. deep, 
and made of 3/16-in. metal with baffle 
plates of 4g-in. metal. 

The baffles are flanged on all four 
edges with a ¥%-in. lip and tack welded 
into position, dividing the tank into 
three equal sections. The upper half of 
the bent L-seetion of the outer shell is 
then fitted over the bent lower section, 


Completed Tank With Welded-In Spud. 
with the %-in. flange of the short 
L-section on the outside of the straight 
front and rear faces. These are carbon- 
are welded in one pass with 14-in. Her- 
culoy welding rod. The eti@ plates of 
the tank are also flanged -ail a¥ound, 
inserted into the shell and likewise 
welded on all four edges. 2% 

A drilled Hereuléy spud is likewise 
welded into each tank. 
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Pittsburgh Barge Plants are Busy 


uilding Welded River Craft... 


a's By EDWARD H. SYKES 
Pittsurgh Correspondent 
The Welding Engine: 


OAT and barge building plants in 
the great industrial area of Pitts- 
burgh are working night and day 

as a result of the tremendous increase 
in freight movement, principally on the 
Monongahela River, along which some 
of the best metallurgical coal in the 
world is mined. As a result, there is a 
greater demand today for welded float- 
ing equipment than during the boom 
days of ’28 and ’29. 

Some idea of just what is taking place 
in the way of river freight transporta- 
tion may be gleaned from statisties re- 
recently released by Col. W. E. R. Co- 
vell, chief of U. S. Army Engineers of 
the Pittsburgh district, who diselosed 
that July freight tonnage on the Monon- 
gahela River totaled 2,564,444 tons — 
within 206,000 tons of the record peak 
of the Panama Canal. In addition, a 
large but lesser tonnage is moving down 
the Allegheny River which, with the 
Monongahela, meet at the “point” in 
Pittsburgh’s “Golden Triangle” to form 
the Ohio River. 


Coal Movement Largest 
on Record 


The movement, consisting chiefly of 
coal from Pennsylvania and West Vir- 
ginia mines, including the large captive 
pits of the steel companies, constituted 
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Welded Steel Hull 

and Superstructure 

for Pittsburgh Coal 
Co. Steamer 
“Cruiser”. 


a record high to date. The highest pre- 
vious total for the Monongahela was 
recorded in March, 1927, when 2,529,828 
tons moved. The present tonnage is 
larger by approximately 100,000 tons 
than the latest available statistics, for 
comparative purposes, from the Panama 
Canal. 

Such vast water freight movements 
require enormous amounts of equipment 
such as barges, tow boats, dredges, scows, 
eranes, ete. Significantly, the trend is 
unmistakably toward welded specifica- 
tions in the construction of this vast 
steel tonnage. 

In a previous article, the writer told 
of the huge river expansion program of 
the Campbell Transportation Company 
of Pittsburgh, a John W. Hubbard in- 
terest, headed by Charles Campbell, 
president. “Charlie,” an enthusiastic 
welding advocate, personally told this 


Fabricating 
Welded Steel Hull 
for Steamer 
“Ranger”. 





writer that he favored weld 
tion, and that all futur 
for equipment would carry 


fications. The 
which has spent upward 
ters of a million dollars in 
for river floating equipm 
means finished with its ex 
gram. 


Campbell! 


And now the giant Pitt 
Co., Mellon-eontrolled or; 
embarking on an 
which calls for an immedi: 
approximately $1,000,000 
waterway equipment, a 
tion of which is to be all 
ment, including ten weld 
cently delivered by the 11 
struction Co., of Midlan: 
closed in a recent issue o! 
Engineer. 


expal . 


In order to facilitate mo 
great tonnages, the Pittsbu: 
has found it advisable to m«: 
rehabilitate several o! 
among them the 
sister ships, and this work 
rated by the Dravo Contra 
Pittsburgh, on its Neville ! 
ways. 


Cruise? 


The accompanying illus' 


how the welded steel hull 
structures were erected fo! 















a by Dravo welding engineers. Shop 
sesemblies followed, one right after the 
ther, on the marine ways. These ves- 
sls are 145 ft. long, 32 ft. wide and 
64 ft. deep. Each involved approxi- 
mately 250 tons of steel and took five 
months’ time for erection. 

Another interesting sidelight in this 
mammouth expansion program of Pitts- 
burgh Coal is indieated by the growing 
activities at its river terminal at Smith’s 
Ferry, Pa., across from Midland, on the 
Ohio River. Here, the Dravo Contract- 
ing Co. recently erected a large whirler 
erane, which lifts the coal from barges 
into the Pittsburgh Coal Co.’s own rail- 
road ears, moving over its own road, 
and the coal is delivered chiefly in the 
Youngstown district. Strange as it may 
seem, the Pennsylvania Railroad blocked 
this movement for years, notwithstand- 
ing the fact that one or two of the coal- 
company directors are also directors of 
the Pennsylvania. But the Pittsburgh 
Coal Co. won its ease in court and is 
moving right along on its expansion pro 
gram. 


New Welded Towboat “Winnie 
Mae” Will Ply Allegheny River 
Another interesting river development 
as to do with the expansion program 
of the Monongahela & Ohio Dredging 
Vo., of Pittsburgh. This eompany, which 
performs a vast amount of work for the 
United States Government as well as 


private enterprises, recently called upon 
the Dravo Contracting Co. to fabricate 
a welded hull for its new towboat, Win- 























Hull of Towboat “Winnie Mae.” 


This welded craft measures 90x22 ft., and has a 5-ft. draft.) 





of Pittsburgh.) 


nie Mae, which is to ply the Allegheny 
River. 

The hull, of all-welded construction, 
was launched in March of this year. 
Two of the accompanying illustrations 
indicate different stages in the welding 
operations as fabrication proceeded on 
the marine ways. The hull is 90 ft. long, 
22 ft. wide and 5 ft. deep and draws 
3% ft. of water. The large angles were 
bent hot and the duplication of frames 


Welded Forward 
End of Towboat 
Pioneer.” 


(Welded construc- 
tion of watercraft 
framework effects eco- 
nomies impossible by 
riveting. Welded con- 
struction is by far 
the most durable in 
ships, boats and 
barges. ) 


was accomplished by jigs. The small 
assemblies were all made up in the 
Dravo shops and then welded together 
on the ways. 

The Winnie Mae is being used to tend 
dredges and take away dump scows. It 
has a wooden superstructure and is 
equipped with a 300-hp. Fairbanks- 
Morse engine, driven through a gear re- 
duetion to the stern paddle wheel. 




















250-hp. Single- 
Screw Diesel 
Towboat 


Pioneer’. 























Finished Hull of “Winnie Mae.” 
(The boat will be operated by the Monongahela & Ohio Dredging Co. 





In order to facilitate movement and 
expedite handling of river equipment 
business, it is necessary for the Dravo 
organization to operate a large fleet of 
its own, and they now employ upwards 
of two hundred pieces of floating equip- 
ment among the parent and subsidiary 
companies. A splendid example of weld- 
ing, as employed in their own equip- 
ment, is illustrated in connection with 
the eonstruetion of the towboat, Pioneer, 


ebOls = Felges sorwar 


which was built recently for general con- 
struction work on locks and dams and 
for towing barge loads to dam sites. It 
is a smart-looking little tug, with a 
welded forward end, and is equipped 
with a 250-hp. diesel single-serew engine. 

The outlook for continued good busi- 
ness among the boat and barge builders 
is very favorable; and regardless of the 
outeome of the election in November, 
these large fabricators of welded equip- 
ment have sufficient orders on hand now 
to keep shops operating well into next 
year, even if no additional orders were 
received. 


The great pick-up in the giant steel 
industry of the Pittsburgh district has 
had a pronounced and favorable effect 
on practically all types of business. In- 
ventories today are unusually low, and 
should there be a mad seramble for 
equipment, which might happen after 
the November election, the relief and 
employment problems will be taken care 
of automatically. 
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APERS dealing with the sprayed 

molten-metal coating process are 

nothing new to the readers of this 
journal, and a knowledge of the general 
principles underlying this process might 
well be assumed. Quite characteristic of 
most of these papers is a note of enthu- 
siasm which, however, may not be ex- 
actly the proper background for a cool 
and deliberate judgment of the process 
and its economic value. Very few of the 
jobs deseribed have been in service a 
span of time sufficiently long to serve as 
definite proof of success. 

Every one familiar with metal coating 
knows too well that almost anything 
“ean be done” with sprayed metal but, 
provided he is honest, we will recall a 
not insignificant number of “un-doings,” 
or in plain language, failures. If a few 
principal characteristics of sprayed 
metals are kept in mind, some otherwise 
tempting jobs may be turned down, but 
there will be few failures. The purpose 
of this paper is to diseuss these funda- 
mental principles and to illustrate their 
practical application with a_ selected 
number of typical and time-proven jobs. 


Sprayed Metal Is Not “Similar 
to Cast Metal” in Properties 


It is about time that the frequently 
made statement of the physieal proper- 
ties of sprayed metal being similar to 
those of “east metal” is met with em- 
phatie denial. Such a comparison may 
well prove to be dangerous and mislead- 


ing. It is true that some metals and 
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Successtul Metal Coating by the 
praying Process... 


s"s By DR. LEOPOLD PESSEL 


Technical Director, 


Metals Coating 


Co. of America. 


alloys are available in cast form only, 
due to their brittleness and lack of due- 
tility, strictly explainable by their chem- 
ical and metallographic characteristics. 
Cast iron is a notable example, pure 
chromium is another one. However, the 
tensile strength, elongation and ductility 
of the large majority of metals and al- 
loys in cast form are far superior to 
the corresponding properties of those 
metals in the form of sprayed deposits. 


Coatings Built Up by Partial Fusion 
and Interlocking 


The latter are built up by interlocking 
and partial fusion of the tiny molten 
metal particles, issuing from the spray- 
ing tool in the form of globules, but flat- 
tened, shattered and torn to irregular 
shapes by the impact. Typical stratified 
layers may be observed in photomicro- 
graphs prepared from such deposits. 
The tensile properties of the original 
metal might still be present within each 
individual particle entangled in a maze 
of millions of similar ones. But the 
tensile strength, ductility and elongation 
of the resultant deposit is governed by 
the physical structure of the whole. 
Stratified structure, presence of oxides, 
absorbed gases, voids between the par- 
ticles, are deciding factors which out- 
weigh the physical properties of the 
original metal wire used. The individual 
metal droplets may be cast metal, but it 
is wrong to apply this term to the whole 
deposit. 

As far as tensile strength, ductility 


Government had the 


molten lead.) 


of the heavy batteries. 


and elongation are concer ; 
better to play safe and ect then 
completely in sprayed m 
In other characteristics, 

as hardness, compressive 
resistance, corrosion resista 
electrical conductivity, ete 
ties of the original metal » 
been modified if well un 
applied, but they still exist 
sufficient to be of value. 

If a comparison with son 
of metal structure is to b 
suggested to drop that wit 
and to remember the import 
of products of powder-meta 
as stellite, ete. The orig 
form of the basic constituent 
of heat and 
their production, the hardne: 
tleness of the resultant met 
all are factors justifying 
distant kinship between sp: 
deposits and that valuab! 
modern tool materials. 


Sprayed Metal Found To Be 
Partly Pervious 


From the deseription o! 
nature of sprayed deposits, | 
that they must be assumed 
certain perviousness. Thi 
cannot be compared with 
encountered in other typ: 
coatings, such as chromium }) 
tinning, ete. In these latte: 
pores are open 
readily offer access to cor 


pressure insti 


diseonti 


Sprayed Molten Lead Protects Battery Chambers of Submarines. 


(The battery compartmerts in submarines are subjected 

severe type of corrosion due to the simultaneous action of huric-acid 
fumes, moisture, sea salt, oil fumes, etc. About 11 years ago the Peruvies 

bottoms and walls of the battery ¢ - 
number of new submarines coated with a layer of spray: olten lead 
approximately 0.03 in. thick, followed by a top coating of ba nist 
A decade of trouble-free service proved the effectiveness e coating 
In the course of a recent inspection the original coating i 
intact in most places, except where it had been damaged by 
In view of the satisfactory perfo! 
original coating and the necessity to eliminate even min 
corrosion in this important section of the boats, the Peruvi 
decided to renew the complete coating in all battery chan 
years of service under such extremely severe conditions wo 
a test of sufficient length to prove the protective qualit 


j ypical 






me meta 








ical on are Applications, Consisting of the Building Up of an Armature Shaft and Reconditioning of a Worn Crankshaft. 


have proved of particular 





interest and attraction 
ise they extend his activities into what was formerly 
In work of this character, the surfaces to be built up 
elded) to protect the adjoining areas, 


0.95% carbon) 


then blasted with 


_ wag gr nd then sprayed with high-carbon steel (approximately procedure. ) 
which quickly beeome centers of that any interstices existing within the 


ilvanie cells, causing pit forma- 
In sprayed metal deposits such 
iscontinuities are not to be as- 


med, but rather the possibility of a 





al permeation through the eompli- 
stratified layers 
the sprayed deposit. If 
akes place under conditions 


network ot con- 


sueh 


ctrolytie action between base 


d sprayed coating—speeifically speak- 
is cathodic towards 
effeet of 
breaking of 


ion of the coating from 


the coating 
action is 


the bond 


vase—the such 


to be the 


the separal 


‘ortunately, there exist three prineci- 


whieh, under practieal conditions, 


to counteract the natural perme- 


ty ef spi 


ed coatings. 


the fact that 
s, such as zine, aluminum and 


based on 


e rst 1S 


lum, are so reactive, 


especially 


used as coatings on iron or steel 


t which they are ordinarily anodic, 


\ 


Th 
i] 






coating are quickly and effectively filled 
and sealed with the corrosion product of 
the sprayed metal itself, producing an 
insulating protecting film on the 
deposit. 


Sealing Material May Be Used 
to Fill Pores of Sprayed Metal 


The second method utilized in special 


and 


eases is the impregnation of the’ coating 
with an inert sealing material, 
paraffine wax, synthetie resins, ete., or 
the application of a top coating, such as 
bakelite varnish. 

The third method is based on the = 
ciple that with increasing thickness of 
sprayed coating its perviousness dimin- 
rapidly. At a certain thickness, 
which varies with the metal, the coating 
ean be considered for all practical pur- 
poses impervious. 

By knowing and utilizing these prin 
ciples it 
sprayed 


such as 


ishes 


become 
coatings over 
range of applications, with complete «is- 


has 
metal 


possible to use 
a wide 


Coating a Turbine Shaft With Stainless Steel. 
ops application is a connecting link between the field of 
- Dre 1 and that of building-up work. On the turbine shaft 
shiected 4 ecming in contact with the carbon packing rings 
as decided vere mechanical wear and corrosion. Some years ago Gait 
he 18.0 coat these sections by spraying with stainless steel of ace gases. 


Ype 


wed by grinding to the accurate finish required. The 
isfactory that a number of these coated shafts have 
ice. all giving perfect performance.) 


to approximately 0.020 in. 
Finishing is done by wet-grinding. 
surfaces built up in this manner 
be estimated, but this method has become universally recognized standard 


followed by a furnace treatment 
steel base and provides a highly refractory layer of iron-aluminum alloy, 
the life of these racks is extended many times beyond its normal span.) 


above the finished dimensions. 
The number of worn or undersized 
within the past few years can hardly 


regard of any porosity that might be 


assumed theoretieally. 


consideration those 
eases where metal coatings are 
applied on non-metallic bases, and con- 
eentrating on the far more extensive 
field of coating metal surfaces with 
metal, we find that blasting with sand 
or steel grit has retained its original 
the best form of surface 
To be sure, rough-thread- 
ing may serve the same purpose in the 
relatively limited number of cases where 
heavy masses of metal are piled up on 
a shaft; but in probably 90% of all 
metal-coating work, blasting is used to 
prepare the surface. 


Leaving out of 
special 


position as 
preparation. 


The still popular miseoneeption that 
the purpose of blasting is merely to 
clean should be dispelled. Without deny- 
ing the necessity of removing all dirt, 
scale, old paint, or other material that 
may interfere with intimate metal-to- 
metal contact, stress should be laid on 
the great importance of the peculiar 
shattering of the metal grain by the im- 





Alumetized Racks. 


(For many years a first-class eastern seaboard railroad has alumetized 
the racks used for heat-treating the side springs of locomotives to protect 
them against quick deterioration caused by the scaling effect of the hot 
By coating the racks 


with sprayed molten aluminum, 


which alloys the aluminum with the 
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Cast Pump Casings Before and After Being Sprayed With 


Molten Zinc. 


(The density and imperviousness of the zine coating is successful in 
overcoming the porosity of these castings, which was the source of annoy- 
ing sweating ard corrosion. For several years the company using these 
castings have made it a practice to coat them with a layer of sprayed 
molten zinc approximately 0.008 to 0.01 in. thick, thus eliminating all 
complaints. Sprayed zinc is considered today the most efficient and uni- 
versally adaptable protection for iron and steel known. Hundreds of tons 
of zine wire are used each year for the protection of most every kind of 
ferrous product, from bolt to battleship. Every passing year adds to the 
reputation of permanent protection at low cost established for sprayed 


molten zine coatings.) 


pact of the hard abrasive. This brings 
about the formation of a multitude of 
angular indentations and recesses, which 
not only offer anchorage to the impacted 
metal by “keying” action but, what is 
probably more important, enlarge the 
active contact area of the base and thus 
inerease the natural adhesion forees ac- 
tive between two metal surfaces in inti- 
mate contact; as is well known, these 
forees may reach enormous values under 
proper conditions, which probably ae- 
counts, at least partly, for the strong 
bond between sprayed metal coatings 
and properly blasted surfaces. 

Exeeption should be taken to state- 
ments made once in a while comparing 
this type of bond with that of eleetro- 
plating. The physieal conditions under- 
lying the bond in either ease are so ut- 
terly different that no sueh comparison 
should be drawn. 

Another important faetor is the grip 
action exerted by the shrinking metal 
deposit when building up shafts; this is 
the reason why in this type of work 
rough-threading may be substituted at 
times for preparation by blasting. 


Overheating May Cause 
Failure of Coating 


However, if the spraying has been 
done too fast, or the sprayed metal de- 
posit has become so hot that it has lost 
its ability to shrink tight on eooling, a 
loose metal deposit will result. In ecoat- 
ing flat or coneave surfaces it is even 
more important to prevent overheating 
of the metal coating, because in such 
cases the contraction of the cooling metal 
may present a force superior to even the 
best of bonds. Particular precaution is 
necessary when applying heavy coatings 
or using metals of high melting point. 

In 20 years of metal-coating practice, 
we have learned to eliminate the doubt- 
ful and the impracticable. The illustra- 
tions shown are a few typical examples 
indicating the great variety of work that 
has stood the test of time. In each ease, 
the few fundamental principles dis- 
eussed above were kept in mind, modi- 
fied and adapted with a dose of common 
sense to meet each specific case. The 
process saved money for those using it 
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and made money for those doing the 
work. If economie value ean be defined 
by such simple words, then the sprayed 
molten-metal coating process has se- 
curely established its place. 





Economies Effected by Early 


Repair of Manganese Steel 


By B. H. PAYNE 
General Manager, Stulz-Sickles Co. 


While the reelaiming and building up 
of 11-14%-manganese-steel parts such as 
shovel teeth, jaw and gyratory crushers, 
pump shells, impellors, buckets, ete., ef- 
fects economies, and such parts ean be 
reclaimed and rebuilt by welding with 
nickel-managanese-steel applicator bars, 
wedge bars and welding electrodes 
cheaper than the cost of a new part, the 
fact is often overlooked that all these 
parts can be maintained at somewhat 
near their normal size and shape by 
welding with nickel-manganese-steel 
products and in that manner greater 
efficiency in their operation ean be ob- 
tained. 

Take, for instance, shovel teeth. They 
are designed to certain sizes to give the 
most efficient operation, but unfortu- 
nately 11-14%-manganese-steel shovel 
teeth are not hard when placed in opera- 
tion; they are only tough. They obtain 
their hardness due to the impact and 
abrasion. But while they are work- 
hardening a considerable loss of metal 
occurs. Therefore, a shovel tooth that 
is 100% efficient the first day of its op- 
eration may several days later be oper- 
ating at only 80% efficieney. 

Originally, when wedge bars were first 
made, the demand was for wedges 4 to 





Dipper Teeth Rebuilt by Welding. 






6 in. long. But since then the operator 
of steam-shovel equipment have romp. 
nized the economies in early repair, and 
the demand is now for wedges 2 to 3 a 
long. This holds true of crusher plates 
gyratories and pump shells, and 





Tooth Retipped With Wedge. 





all other parts of 11-14‘ 
steel. 

The unfortunate part of using 
erusher plate that has been wor 
to a considerable extent is that a greal 
part of the material passing throug 
not crushed to the correct size, al 
necessary to pass it through a se 
erusher, which overloads not 
sereening equipment used but 
as well. This only adds to th 
the material being taken out 
earth. 

It is the writer’s experienc 
11-14%-manganese-steel castings ' 
serious internal defects, such as wee 
metal caused by blow holes, ete. 
these places are exposed, as a res 
impact and abrasion, they wear 
very rapidly ; whereas, if these parts ® 
rebuilt by welding with nickel-mange 


nese steel the repaired section 1s by 7 
the sounder piece of meta!, tor ™ - 
to replace the poor metal it 1s necessey 
to grind it out and replace 1t wil" 

hot, wie 


deposit that is peened while 
gives a forged deposit in a mang 
steel casting, with consequent better : 
sistance to impact and abrasion in 
repaired section than is found in a ne 
part. 

Welding of these parts © 


qnest- 
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Steel Impellor Pump Reclaimed With Ap- 
plicator Bars. 


than purchasing new parts. The welded 
part very often lasts longer than a new 
part and effeets economies in the opera- 
tion of the plant, and very often saves 
delavs of 4 to 6 weeks while the part is 
being shipped from the foundry. 

While a plants 
ue 11-14% -manganese-steel 
equipped with their own electric-welding 
facilities, those that are not are able to 


good many which 


parts are 


obtain service from their local welding 
shops, a great many of whom are now 


skilled in the art of repairing parts of 


this kind with nieckel-manganese steel in 
its various forms. In the event no local 
welding shop is available with this expe- 
nence, they can learn it very quickly, 
inasmuch as the repair of these parts is 
asimple process and does not involve a 
tremendous amount of skill. 

While all of the repairs to 11-14%- 
manganese-steel castings should be done 
by are welding and never by the oxy- 
acetylene process, nickel-manganese steel] 
is now obtainable in castings such as 
shovel teeth and other parts, and ean be 
rebuilt economically not only by the elee- 
ine-are process but by the oxyacetylene 
process. As nickel-manganese steel is 
alr-toughening, whereas Hadfield 11- 
l4%-manganese steel is water-toughen- 
ing, nickel-manganese-steel parts resist 
teat much better than Hadfield 11-14% - 





Reclaimed Tractor Treads. 


manganese-steel castings and conse- 
quently they can be rebuilt by either 
with satisfactory results. If 
plants that are not equipped with are 
welding facilities, but do have a plenti 
ful supply of oxyacetylene-welding 
equipment, would change their specifica- 


process 


tions to nickel-manganese steel, which 
has all of the general characteristics otf 
11-14% these 
could be repaired with their own equip- 
ment at only a fraetion of the cost of 


manganese steel, parts 


new parts. 





Welding Solves Problems 


of Escalator Erection 


By J]. M. JARDINE 
Western Welding & Boiler Repairing Co., 
Chicago 

Up to five years ago available data 
showed that welded structures had cost 
slightly higher than those erected by 
other methods. This condition, I believe, 
has changed, especially on repairs and 





Welded Beam Connection Made Prepara- 
tory to Installing Escalator. 


alterations, which have been the major 
part of structural welding during the 
last five years. 

To explain the change in cost of weld 
ing, I will use the erection of an eseala 
tor in one of Chieago’s large department 
stores as an example. 

This particular job called for an esca 
lator traveling from the sub-basement to 
the eleventh floor of the building. Be 
fore a decision could be arrived at as 
to methods of construction, numerous 
taken into considera- 
namely, elimination of 
noise, concentration of the work to as 
as possible, and preven- 
tion of damage to plaster, frieze, ete. 


factors had to be 
tion erection 
small an area 


Needless to say, welding solved the 
problem and in addition showed tre- 
mendous savings. 

First, the area where the work was 
to be done was partitioned off, the parti- 
tion being installed on eenter lines of 


















Beam Framed in to Column to Carry Ad- 
ditional Load of Escalator. 


the columns, giving an absolute mini- 
mum of waste space. 

The next job was to dismantle the old 
connections, which ealled for the use of 
the oxyacetylene torch. 

Then sufficient econerete and plaster 
were removed to permit the welding of 
shelf angles onto the columns. This, of 
course, was removed only from inside 
the enclosure. Had it been riveted con- 
struction, it would have been necessary 
to remove conerete and plaster from 
the opposite side of the columns, to say 
nothing of ruining the plaster, frieze, 
ete., when riveting. 

The next economy was that of being 
able to do the work during the regular 
business day, the welding eliminating 
noise which could not have been per- 
mitted in the middle of a department 
store. This eliminated overtime pay 
rates. 

Another valuable feature of this type 
of construction was that of holding all 
The escalators were 
shipped in shop-fabrieated form and in 
no case was it necessary to use shims to 
line up the job. 


levels absolute. 





New A. I. S. C. Specification 
Allows Higher Unit Stresses 


Among the important changes in the 
new standard specification for the de- 
sign, fabrication and erection of struc- 
tural steel for buildings, issued by the 
American Institute of Steel Construe- 
tion, are allowable unit stresses which 
accord in general with a basie strength 
of 20,000 instead of 18,000 Ib. per sq. in. 
in tension. Changes have also been in- 
corporated in sections dealing with bear- 
ing pressure on rivets, design of plate 
girders, and web crippling of beams. 
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Hard-Metal Applications Prove 


a Boon to Industry... 


ARD-FACING materials for ap- 
plication by the welding process 
were introduced about 15 years 

ago. At that time, welding as an in- 
dustry was in its swaddling clothes. A 
welder in those days was something of 
a magician who could use a flame, and 
in some instances a metallic are, to do 
a repair job that was too large or too 
intricate for the blacksmith to handle. 
Hard-surfacing was not entirely un- 
known then, but the method consisted 
chiefly of surface hardening by heat- 
treating. The result was a hardness that 
was only skin deep and that did not 
last very long in hard service. So when 
hard-surfacing rods for application by 
the oxyacetylene flame and the electric 
are were introduced, a new industry 
came into being. And with the new in- 
dustry came more jobs for men who 
could learn the art of hard-facing. 


Hard-Surfacing First Used For 
Applications in Oil Fields 


For a long time after hard-surfacing 
materials had introduced to the 
publie, their uses were confined chiefly 
to field applications. Manufacturers did 
not want to bother with them for sev- 
eral reasons, the chief one being that 
they did not understand how to apply 
the hard metals, and furthermore the 
application of hard metals to tools of 
any sort meant the loss of a certain 
volume of replacement sales. 


been 


The oil industry was the first to reeog- 
nize the value of hard materials, prob- 
ably beeause the rapid abrasion of oil 
tools slowed down drilling and made the 
drilling of oil wells a costly operation. 
A rotary drilling tool that lasted only 
a few minutes on the bottom of the 
hole, which might be anywhere from 500 
to 5,000 ft. below the surface of the 
earth, meant only a little loss of money 
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a's By D. E. STALEY 


Sales Manager, Stoody ( 


Well-Drilling Bit 
Hard-Surfaced 
After Severe Wear. 


(The small protub- 
erances on the edges 
of the bit wings are 
tungsten-carbide _in- 
serts. The rough- 
looking surface of the 
wing bit is a coating 
of tube borium ep- 
plied by the oxy- 
acetylene method.) 


compared with the loss of time required 
to draw the tool out of the ground, re- 
place it with another tool and then put 
the new tool back on the bottom of the 
hole again. A tool that could be made 
to last from two to ten times as long 
as an unsurfaced tool, meant the saving 
of thousands of dollars in the drilling 
of one oil well. 

So when hard-facing came along, it 
was readily accepted by the oil com- 
panies and the drilling contractors. For 
several years, it was the practice of the 
small welding shops loeated near the 
drilling fields to do the welding and fae- 
ing of all the drilling bits used by the 
oil drillers and contractors. Of course 
some of the oil companies had their own 
welding shops, but these, too, did all of 
the hard-facing on the bits after they 
had been purchased from the manufac- 
turer. 

The use of hard metals spread slowly 
to other industries. A few aggressive 
farmers tried hard-facing and told their 
neighbors about it. The application of a 
good hard-surfacing material to plow 


Application of 
Stoodite to Coke 
Pusher Shoe. 





shares, cultivator shovels 
plements used in tillir 
gathering crops meant 
tool replacement costs a 
eral-sharpenings. Becaus 
if applied only to one sid 
or other implement, creat 
for the tool to wear of 
on the unsurfaced side of 
by causing it to sharpen 
drawn through the soil, 
a saving in power, whet 
mules or gasoline for tract 
Contractors using 
dragline buckets, 
tools for moving and loa 
rock, gravel and ot! 
gingerly tried hard met: 
teeth, bucket teeth, buck« 
bottoms, bucket lips and f 
parts, with the result that 
other parts could be mad 
times as long as unsurtar 
sometimes longer. 


Ultima 
Most f 


serapel 


Hard-Surfacing Increases Life 0! 
Rock Crushing Machinery 


The rock-products indust 
cement mills, tested 
materials on crushing a 
eavating equipment and o! 
receiving heavy wear, W! 
that the lives of the 
chinery parts were extende: 
times the life of the avera 
part. 

The mining industries 
ploy the same sort of « 
by contractors and rock-) 
tries, and many of our 


mia 





a 





- 


oneerns have adopted hard-surfacing 
pplications as standard plant practice 
“The steel mills have learned in recent 
vars that hard metals not only make 
i possible to conserve their equipment 
fr a much longer time, but by their 
v steel-plant operators have been able 
by do certain things in metals that were 
nce considered almost impossible, On 
boll necks, guides, wabblers, rolls, shears 
bnd dies, hard metals are used very ex- 
lensively, and the application of hard 
metals has made it possible to acecom- 
plish results that were not considered 
practical before the introduetion of hard 


materials. 


timate Consumer Profits 
Most from Hard-Surfacing 


It is a well-known faet that the man 
who profits most from the use of hard 
metals is the ultimate consumer or user 
pi the tool having hard metal applied 
to it. Thus the farmer with a hard- 
laced plow share that ean do a year’s 
powing without the expenditure of an- 
ptier cent for plow shares or sharpen- 
ing has been known to save as much as 
*) to $40 on his investment in a single 
hard-surfaced plow share. The oil-tool 
erator who has reduced his bit eost 
from 50% to 75%, as well as the cost 
Trequent withdrawal of the tools from 

ole, probably profits most of all 
ttm hard-metal applieation. The con- 


0! 
the 


tractor who es half the eost of his 
Bhovel tee na : 

‘teeth and other working parts by 

if > use o : 

e use of metals knows that hard 


Metals are , . 
us are one of the greatest saving 


lactors . . . 

‘ 'S In connection with his work. 
~ Same | ‘s could be said about 
TOCK produet 


dustries, cement plants, 


and probab| 
probably imore than anywhere else 

eXeept j ; ey ; 

‘ept in the oil fields is the saving 


{ On lar . . 
' | hard-facing metals noticeable in 
steel an etal-working industry. 
Te x. : 
ta — why the use of hard 
als has y 


heen adopted generally 
mM oeeurs can be sum- 


s f ws: (1) laek of knowl- 


Wherever ab; 
Marize a 


Road Ripper With 
Hard-Surfaced 
Teeth. 


(The teeth are 
faced with tube bor- 
jum, which gives 
them excellent pro- 
tection when tearing 
up oil roads or as- 
phalt pavement.) 


edge of proper application by welders; 
(2) refusal of manufacturers to adopt 
hard-surfacing metals as a part of their 
standard equipment. 

Hard-surfacing applications, although 
made by welding, should be considered 
as welding variables that must be given 
special attention if best results are to 
be had. 

There are literally thousands of good 
welders who can make strength welds 
with all sorts of bare and coated rods; 
who ean braze or weld east iron, copper, 
bronze and aluminum; who ean make all 
sorts of repairs on equipment that could 
not possibly be made otherwise. Yet 
these same welders might not be able 
to do a good job in hard-surfacing be- 
cause of lack of experience in applying 
hard metals. Probably one of the rea 
sons why many welders can not do a 
good hard-surfacing job is beeause the 
cost of hard-facing metals is too high 
for the welder or his boss to obtain suffi 
cient quantities to enable the welder to 
learn how to do a good hard-surfacing 
job. 


Too Heavy Application Causes 
Occasional Failure 


Hard-facing jobs sometimes fail be- 
cause the hard metals have been applied 
too heavily. Some welders do not seem 
to understand that hard metals in them 
selves lack sufficient tensile strength to 
stand up under severe operating con- 
ditions. Generally speaking, thin lay 


Application of 
Borod to Bottom 
of Ploughshare. 


ers of hard-surfacing materials work 
far better than heavy or even medium 
thicknesses of the same metals. 

Other failures are easily traceable to 
the wrong kind of parent metal. Manu- 
facturers of certain types of replace- 
ment parts have learned that certain 
specifications of steel do not readily lend 
themselves to hard-surfacing applica- 
tions. Obviously, if the manufacturer 
wants to continue in the replacement 
business, he must supply a type of steel 
that ean not be hard-faced, otherwise 
he stands to lose from one-half to three- 
quarters of his business. A welder who 
studies hard-facing applieations should 
know the proper types of steels for 
hard-metal applications and should also 
learn to deteet the sort of steel that will 
probably fail if hard-faced. 


Loss of Replacement-Part Sales 
Handicaps Hard-Surfacing 


Some manufacturing concerns have 
steadfastly refused to adopt hard-facing 
as a part of standard equipment be- 
cause it would mean the loss of replace- 
ment parts. Thus a hard-faced plow 
share could be expected to outlast three 
new unsurfaced shares and consequently 
would mean the loss of two-thirds of the 
plow-share business. The same state- 
ment could probably be made in connee- 
tion with many other types of manu- 
facture such as power shovel and drag- 
line buckets, as well as grader blades 
and searifying teeth. 

The first lot of manufacturers to 
adopt hard-facing applications as stand- 
ard practice and equipment was the oil- 
tool industry, which soon learned that 
unless drilling bits and other equipment 
used in making holes in the ground were 
faced with some sort of hard metal, the 
business would go to coneerns already 
using hard metals. So today no manu- 
facturer of oil-well-drilling tools would 
think of selling a tool, except by special 
request, without having some sort of 
hard metal on it, any more than an oil- 
well-drilling superintendent would think 
of putting a tool in the ground without 
knowing that it was hard-faced before 
it went in the hole. 


One enterprising road - machinery 
manufacturer whose business has grown 
tremendously during the depression un- 
doubtedly owes his suecess and prosper- 
ity to hard-surfacing applications. It is 
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said that this manufacturer never uses 
a tool or allows one to be rented or sold 
without first having hard-surfacing ap- 
plied in the proper places. 

There are other manufacturers, includ- 
ing makers of coal-mining equipment, 
who supply many of their drilling and 
cutting tools with hard metal applied at 
the factory. The hard metals are recom- 
mended to their customers and, wherever 
necessary, instructions are given for the 
repair of the worn equipment and for 
re-hard-facing where possible. Un- 
doubtedly other manufacturers will fall 
in line as time goes on until eventually 
all new machinery sold to the ultimate 
consumer will be properly hard-faced. 
When this time comes, there will be a 
tremendous demand for welders who ean 
apply hard metals in the manufacturing 
plants as well as in the field shops where 
the worn parts must finally be recondi- 
tioned and hard-surfaced all over again. 

Hard-surfaeing has made a place for 
itself in almost every worth-while in- 
dustry in the world. It is a business that 
has eome to stay and one that offers 
great opportunities to welders every- 
where. 


Flexibility Added to 
Welded Connection 


In connection with the recent remod- 
eling of a floor in the Tribune Tower, 
Chieago, requiring the installation of 
new beams, it was found desirable to 
weld the beams directly to the columns 
or girders, because of physical eonsid- 
erations. 

Caleulations showed, however, that a 
fixed joint of this type would be apt to 
over-stress the outer fibers of the col- 
umn, which could be overcome by allow- 
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ing more flexure in the design. This was 
accomplished by interposing a_ bolted 
and riveted joint at the ends of the 
beams, consisting of four angles assem- 
bled in the form of a cross, with two 
outstanding legs riveted to the web of 
the beam, the opposite two legs riveted 
together with the edges welded to the 
column face, and the other outstanding 
legs joined by bolts, with spacers be- 
tween the legs. 

The legs at right angles to the center 
line of the column would give sufficiently 
under stress to permit a greater deflee- 
tion of the beam under load than a 
strictly continuous type of beam-and- 
column connection would allow. Thus 
the beam acts more nearly like a simple 
beam, with resultant reduction in the 
bending moment introduced in the col- 
umn. 

Where the beam ends are supported 
from girders, the design consists of a 
24x1-in. plate riveted to two angles, 
which are riveted to the web of the 
beam. The plate extends several inches 
above the top of the beam, and it is 
welded along its upper edge to the under 
side of the girder. 

The structural steel on this job was 
erected by Nils J. Johnson & Co., 140 
S. Dearborn St., Chicago, and the de- 
signer was Albert Smith, 307 N. Mich- 
igan Ave. 





Extraordinary Exhibit of 
Metals and Minerals 


The American Institute of Mining and 
Metallurgical Engineers, in cooperation 
with the Metal Produets Exhibits, Inc., 
has assembled a most interesting and in- 
structive exhibition which reveals the 
metallic elements present in the earth’s 
erust, their availability, the locations of 
commercial sources and the flow of met- 
als and minerals in world trade. Genuine 
ores, metals, and typical fabricated metal 
products, including specimens and dis- 
plays supplied by State and Federal 
agencies as well as the major metal pro- 
ducing companies, will be shown. 

This special exposition is being shown 
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Armour Institute Announces 
Evening Welding Course 


This year the Armour Inet 
Technology, 47 West 33rd S , 
Ill., will conduct a night sehoo 


ing, instruction being given tw. 





a week. The course starts Sept. 9 ». ; ‘ 
ends the latter part of May. re in | 
through the entire sehoo| year Qs 9 
in the engineering school, | 
are eligible. Besides actual sho 7 
tice, metallurgy and other relat, 
jects will be taught. Furthe di 
tion ean be obtained from }) os 
Pearl, of the Institute’s staff. ‘th 
_ \ 
This Handy Fender Too! 
Is Made by Welding 
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roller for the repair shop i 
tubing, three sections of whi ew yeal 
in. long, are eut sloping at th: town 
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How the Fender Tool Is Used. iro, tell 


welded into a square. One sit 
and one thrust-bearing fron 
mobile are mounted on short sia 
which slip into two sections of te! 
ing. A set-serew holds the sn 
ing, and allows it to b 

with, or past, the other bearing 
latter position is used m T 
bead.) The side-bearing is move 
out by a thumbserew and threacee™ 
bearing against the bach 

shaft. In using this rolle! 

man used a piece 0! old a 
distribute the pressure, and a's 

the paint on the meta! 





Miter-welding of square turns 1" 
quite popular some year P 
practically discontinue. * 
subjected to excessive stresses 
pansion and contraction, ané ™* 
offer frictional resistance ™0" 


A } lho 
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et ''H. O. T.’ on Welding 


By H. O. T. RIDLON 





yave We Really Turned 


hat Corner? 

Out of the great Southwest comes 
oni that pipe welders are knocking out 
. buck and a quarter to a buek fifty per 
hour. And there seems to be a shortage. 
In a small-town job shop down there, 
} job is open for a combination welder 
bt 98 cents per hour. These small towns 
ve swell places to live if you’ve come 
wo the point in life when you think you’d 
like to settle down and take root. Per- 
laps plant a garden and weed it. In 
Cleveland the other day, getting away 
from the Mid-Continent section, I was 
ld by my friend Eddie Seott that he 
had calls for more than thirty welders. 
And no one on hand to take the jobs. It 
sure looks like the gent that knows his 
ku and wants to work ean get all of it 
he wants. A young punk I trained a 
few years ago writes from Peoria (that’s 
ihe town in Illinois where they make all 
ihe whiskey) that he’s working steady 
ith plenty of overtime taking him often 
ito the yawning hours. And so from 
re, there, and yon come reports of 
ork, more work, for Republicans and 
Democrats alike. 


& ~ - 


We All Can't Have That Job 

Thanks to each and every one of you 
lat sent me your application (there 
we twenty-five of you) for that job, 
ich is, I believe is still open. All of 
ou were swell. You all have about 
qual chances. My congrats to the guy 
lat gets it. And my best wishes for 
much luck and success. If I ean help 
ty of you find another kind of a job, 
on't hesitate to write to the Old Maes- 
™, telling me what you want, and I'll 
lurt the wheels a-rolling, and perhaps 
can line up just the kind of job you 
are looking for, who knows? I am 


} . 
most as versatile as a safety pin. 
Nelders and particularly welding-shop 
whers have to be. 


* - * 


he Political Battle Front 
Yes sir, all the boys that strain their 
Nversation through a eigar are mighty 
sy these days, and what a grand mud- 
pneing party at is turning out to be. 
you only listened to one side you 
ould be very sure that the other gang 
* — rf so-and-so’s as irrevoc- 
te ; laireut. None of them seem to 
~ an opinion but wear what hap- 
M8 to be in vogue. Reeently there has 
hte - remarks over the radio by 
ys about tolerance. They are tell- 
be tolerant, and that each 
‘us out of this economic 
ression or hard times to 


ng US We must 
f them will pi 
lsturbanee, de 


youse guys, for they are the kids that 
ean perform the tenth wonder of the 
world. Well, I guess I’m like most peo- 
ple, because I am very sure that I am 
a very tolerant man, particularly when 
the other fellow agrees with me. But I 
believe I remember history right in that 
we have hard times, floods, strikes, wars, 
dry spells, corn-borers and whatnots al- 
most without end, and that it wasn’t one 
man or any group of men or women that 
got us out of our troubles. It was be- 
cause we’ve pulled ourselves up by the 
boot straps that we came out of it O. K. 
And that’s just what we are doing now. 
You see, I’m really going to make a 
grand president of the Fusion Party. 
Yes sir, this is about the last eall to rally 
around my burning torch and support 
this cause. 


Cataloged! 


The other night in Cleveland the good 
wife and I were enjoying dinner with 
Bob and Mildred Kinkaid. I don’t know 
what the girls were talking about, but 
Bob and I naturally drifted into talking 
shop. We weren’t at it long when Mil 
dred remarked, “They’re welders first, 
and men second.” So that’s that. But 
I’ve always felt that nothing was work 
unless you’d rather be doing something 
else. 


* * 


* * 


Ignorance Isn't Always Bliss 
Sometimes we can’t see the trees be- 
cause we are too close to the woods. It 
seems that hardly a week passes that | 
don’t visit a welding department in some 
large plant that is just downright care- 
less in not knowing the hazards thev ask 
their men to daily face. Oxygen and 
acetylene are swell servants, when prop- 
erly controlled—but when they are 
turned loose, all hell can’t stop them. 
One of the most outstanding eases of 
negligence recently came to my attention 
in a plant where they are doing a great 
deal of welding. The generator was over 
fifteen years old and not approved by 
the Underwriters’ Laboratory. It was 
housed in the same room where the men 
were working. This room was so built, 
that should there be an explosion, the 
door would blow shut. It so happened 
that this generator leaked, as well as the 
pipeline. The torches were old and I 
watched one man operate for about an 
hour, and at regular intervals of ap- 
proximately five minutes his _ toreh 
flashed back. In the same room were the 
oxygen cylinders. It is altogether pos- 
sible to visualize how there might be a 
severe flashback and an explosion under 
these conditions that would have made 
this room virtually a small San Sebas- 


tian that reeently was blown up in Spain 
from a charge of a ton of TNT—but the 
reports from San Sebastian say that 
some men lived that were in this garri- 
son. I doubt seriously if any man in 
this room would have lived should there 
be an explosion. Not only is this a 
terrifie hazard of life and limb, but the 
wastes would pay for new equipment 
several times each year. In another 
welding department of the same plant, 
two out of three torehes were leaking 
badly around the acetylene valve. It is a 
very simple matter for a man’s clothing 
to become saturated with acetylene and 
ignite from a spark, causing a very 
painful and severe burn. Try this ex- 
periment some day. Put your eloth glove 
on your welding table. Put your tip on 
your glove, and turn on your acetylene 
for a fraction of a minute—then step 
away and throw a lighted match so that 
it lands on the glove—and watch the re- 
sult. You’ll understand then what might 
happen to your men, or yourself, if 
torches are used that are not kept in 
proper repair. It is not uncommon for 
a welding torch to consume fifty times its 
value yearly in the consumption of gas 
and labor. It is easy to waste 10% of 
this amount by using a torch that is ob- 
solete or in poor repair. So you see how 
you ean profit by watching these details 

or consulting with someone who is a 
specialist in the use and control of high 
pressure gases. 


* * * 


Do You Know That— 


Rubber belting can be made into end- 
less belts faster with the oxyacetylene 
torch than by the old process? It’s a 
matter of minutes against hours. That’s 
a service you can extend to the factories 
in your town that will bring in the bucks 
and build mighty good friends for you, 
because it is service like that, getting the 
plants rolling again quick when they 
might be down for hours or even days, 
that sets you in right. 

In setting up a multiple oxyacetylene 
pipeline installation, you should have 
diaphragm line valves at each station 
and bursting dises at any change in the 
direction of the pipeline, and that it is 
wise to have condensation traps at each 
welding station? 

In building up gear teeth, bronze is a 
most satisfactory material to use, no 
matter if they are steel or cast iron, be- 
cause the finished job machines well and 
bronze wears well because the deposited 
metal is very dense? 

Stainless steels can be very satisfac- 
torily welded with the use of the oxy- 
acetylene flame, but that you must have 
as near perfect regulation as possible, 
and a torch that will give you a long, 
concentrated flame that is soft? 

* - - 

The thought for the month: If you 

won’t be whipped, you ean’t be whipped. 
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Comparative Economies of 


Metal Electrodes .. . 


I1I—Covered Electrodes 
(Last of Three Articles) 


NUMBER of heavily covered and 
asbestos-wound eleetrodes were 
the manner as 
bare electrodes. The melting rate for an 
electrode of the covered type, having 
diameters of 4, 6, and 8 mm. (0.157, 
(0.236 and 0.315 in.), plotted against the 
current is shown in Fig. 24. The weights 
given refer to the total weight of the 
electrode—that is the weight of the wire 
plus covering. Comparing Fig. 24 with 
the curves for a bare electrode in Fig. 3, 
shows practically the same relationship 

that is, within certain current values, 
a straight-line increase with the current. 
In this ease also, when certain current 
values are exceeded, deviation from the 


tested in same 


kg/hr. 
AH 


a"« By KARL MELLER 


straight line oeeurs for each electrode 
size. Comparison, as far as it was appli- 
eable, showed that deviation from the 
straight line with covered electrodes be- 
gins at about the same current value as 
in the case of bare electrodes of the 
same contact length and diameter. 

Fig. 25 shows the weights melted per 
hour for three covered electrodes having 
practically the same melting coefficients 
with different polarities. Further tests 
revealed that some electrodes have the 
same melting coefficient with positive 
and negative polarity, while, or the 
other hand, others have a higher deposit 
coefficient with one or the other polarity. 
The reason for behavior is 


this not 














known and further te 
for explanation. 


Covered Electrodes Have Highe, 

Melting and Deposit Rates 
After all, the deeid 

termining the econon 

welding is the weight 

metal rather than th: 

melted. The weight 

of the electrodes tested 

lower curve in Fig. 26. 
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Relation Between the Melting Rate of a Covered 
Electrode and Current Values for Three Different Diameters. 
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Fig. 26. Total 
Weight Melted, 


Weight of Melted 
Metal, and Weight 


Deposited per 
Hours, Plotted 
Against Current. 
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yer hour is also higher for the covered total electrode melting rate and the de ee 
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: ared with the considerable difference physical behavior of the electrode. Cov Se ae ae ko 
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' ae ie Be Be aa bs j ~, 
nsiderably higher spatter and other | eral, same as in the ease of bare elec 18 22 26 30 rr Bevoits 10 
7 . , . . . 
y ses of the covered electrode. trodes, the melting rate is almost inde Fig. 30. Dependence of Total Weight 
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pion im practiec regarding the deposit rate drops owing to the higher (Covered electrode No. 17, 4-mm. diameter ; 
unt of the losses of covered elec- | iron losses occurring at the higher volt a ene 
muces and t Cie dependence on current ages. é T Big a ee 
nd voltage. Fig. 27 shows, for one type i eS 
f covered electrode, the total losses ex- Losses Are Greater at : | | 
ressed as a pereentage of the total High Arc Voltages # 
riginal weight, and also the losses due o 
vaporation and sputter as a_per- The increase of total losses with are 
entage of the original weight of elee- Voltage is shown in Fig. 31. as 
trode metal, both plotted against ecur- Oscillograms of the drop transition SSS 
The iron losses of various covered With covered electrodes are already 
2 4 a | 4 
ectrodes are not the same, kut gener- 
y are higher than those of bare elee- Ua eae eA 0 ies ERE Saas Ses bmn eee 
trode - t } N interpreting the illustrations in these 
rodes, i¢@l) see : 2 > , . " . aa . aS See 
a = o be due to the articles, the reader is cautioned to ob- . a ne ae ee ee 
gher are voltage for the eovered elee- serve that the ‘arc volts’’ represent the Arc Voltage 
5 Am irodes. In the melting of the electrode, actual ee et ee “ Fig. 31. Increase of Total Losses With 
; Ls ‘ . . 3s e in 
rodes. weight of the covering is almost a ee ee ee ; . Edi nd Arc Voltage. 
tal oes. Measaseumente ol hake te across the generator terminals.—Editor. (Covered electrode No. 17, 4-mm. diameter ; 
i ements snoW la a) iene Sha 140 amperes.) 
the larger part of the consumed 
ering is deposited on the material in 
lorm of slag. 
Polarity Affects Melting 2 
and Deposit Rates 
I'he rat t . > 
l¢ rate of melting of the electrode ‘ . 
metal. plot —- : Fig. 32. Oscillo- 
al, plo against current, is shown ee 
for thre . ‘ grams Taken With 
hve es of covered electrodes in 
Fic 98 A at ah a Covered Electrode 
g. od, iough Fig. 25 reveals that 
the total ; at 140 Amperes 
au ting rate is approximately ; 
€ same ; : and Various Arc 
ame r each of these three elee- Volt 
Odes. ¢} : , oltages. 
les, nelting rate of the metal 
one dul n this ease with the polar 
joAns "Y, a Fig. 28 shows. In Fig. 29 is 
Showy . , 
vn the metal deposit rates for the bal 
sses a0 same thr ’ ‘ . . 
ean ee x ‘leetrodes, which in conse- 
ties + OF ‘he metal losses is less than 
» ‘alues shown in Fig. 28. 
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known. Fig. 32 is therefore intended 
only to show the oscillograms of current 
and voltage at different voltages. A com- 
parison with 12 shows that the 
oscillograms with the bare electrode at 
21 volts and those with the covered elec- 
trode at 22 
acteristics. 


Fig. 


volts show very similar char- 
In 


electrode this voltage is normal, while 


the ease of the covered 


with the bare electrode it corresponds 
to an abnormally long are. 


Determining Highest Current 
Density for Satisfactory Welding 


Investigation was also made to deter- 
mine the highest current density at 
which satisfactory welds could be ob- 
tained, with covered electrodes. Fig. 33 
shows beads made with various current 
values, all at about the same speed. As 
with bare wires, the appearance of the 
beads is best at a certain current value, 
which in this case appears to be 160 
amperes. The beads made at higher eur- 
rents show an increased spreading. The 
higher values of 180 and 200 amperes 
lie, in fact, above the point where the 
curve of the melting rate deviates from 
the straight line, as seen in Fig. 24. 
Comparison with the bare-electrode 
beads shown in Fig. 14 shows that under 
test conditions the bare electrode pro- 
duces a smooth bead at higher currents 
than the covered electrode. 

Fig. 34 shows the slides of the weld 
Leads disclosed by illustration 33. The 
spreading of the covered-eleetrode de- 
posit and the greater disturbed zone of 
the parent metal with increasing current 
intensity, are shown in Fig. 34, which 
are the sections of the weld beads illus- 
trated in Fig. 33. 

Fig. 35 shows that an inerease in volt- 
age results in poorer beads and most 
probably also an inferior weld. At any 
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Fig. 34. 


Penetration of 4-Mm.-Diameter Covered 


Welded With Various Currents. 


Fig. 33. Weld 
Beads of 4-Mm.- 
Diameter Covered 
Electrode Made 

With Various 


Currents. 


rate, the beads continue to assume a 
flatter form. 


Power Consumption of the Arc 
Does Not Vary With Current 


The power consumption of covered 
electrodes measured in a manner 
similar to the one employed with bare 
electrodes. If we assume that the same 
in both eases, the 
power consumption per unit weight of 
metal should grow in proportion with 
the higher are voltage of covered elec- 
trodes. The higher welding speed ob- 


also 


conditions obtain 


tained with some covered electrodes will 
compensate for this factor within cer- 
tain limits. The values obtained for one 


- 


a 


such electrode are show 
The upper line represent 
consumption per unit w 
trode metal melted, 
about 40% higher than { 
Fig. 20 for bare electrod 
sume the losses in the wek 
the same, the power cor 
be correspondingly higher 
electrodes. The power cor 
the are is virtually constant 
of current, as may be seen f1 
But the power consumptior 
euit external to the 


whi 


are 


of the losses in the cabl 
Comparison between co 
trodes in relation to 
economic purposes, is Mo! 
a way, than between bar: 
asmuch 
marked differences pric 
of the covering and welding 


as 


in 


The ratio of the deposite: 
the weight of electrode 
number of different 
is shown graphically in 
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Weld Beads of 4-Mm.-Diameter Covered Electrode Made 


Arc Voltages. 
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but Tobin 


wer 


WELDING firm was given the job of repairing 
the fracture illustrated above in a casting of 


oli 


a shear 3/’ thick. It was planned to make the 
tepair weld with cast iron rods. However, detailed 
inspection of the job revealed that, if this method 
were used, the size and weight of the shear would 
make it necessary to heat the entire casting in a 
furnace to avoid uneven strains in the metal. 

This was given up as impractical because, after 
being preheated, the casting would have thrown 
off so much heat that no one could get close 
enough to work on it. In desperation, the shop 
owner called upon a rival company which special- 







ws in Tobin Bronze welding. 
The repair weld was made in 342 man-hours, 
including an hour’s time required by one man to 










‘Tt couldn’t be done” 


Bronze did it 





The casting AFTER the 
repair weld had been 
made with Tobin Bronze 


clean up the weld area with a chisel. The weld 
area was preheated with one torch while the welder 
deposited Tobin Bronze with another. The two 
men spent 114 hours on this work. 

This is just another case where Tobin Bronze 
did an otherwise impossible job, thereby saving 
the cost of a new casting. 

a * e 


Time-tried Tobin Bronze carries the trade-mark “Tobin 
Bronze Reg. U. S. Pat. Off.” on each rod. Look for this 
mark and be sure you are getting the genuine product 

. . genuine Tobin Bronze. 


THE AMERICAN BRASS COMPANY 


, 3 oA General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 
ANACONDA AMERICAN BRASS LTD., 


36294 


In Canada: New Toronto, Ont. 


NACONDA WELDING RODS 
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gives the results of tests using equal a. Ewe : 
eurrent values and electrodes of the NN NNN 
same diameter. Hence, the difference N—N—_}-_ 3-9 
tetween the two values for each indi- / N \ a nS 
vidual electrode, represents the total loss/ N \ 7mm a 
(slag and metal), which is _ seen Ww NANA _N 4 
to vary from about 48% to 30%, the a ‘| WN 
average value being about 40% Ce et ee ee 

a Fig. 37. Comparison of Weight Deposited 


Fig./38 furnishes another example of 
how elettrddes can be compared, and 
shows clearly and in detail the influence 
of the covering and metal losses on the 
total losses. The first column for each 
type of electrode shows the weight of 
metal (taken as 100%) and the weight 
of the covering. The second column in- 
dicates the weight of metal deposited 
from the electrode. It is seen that the 
weight of the covering varies very eon- 
siderably, ranging from about 16% up 
to almost 50%. The diagrams further 
indicate the metal losses as a percentage 
of the metal weight, represented by the 
difference between 100% (metal weight) 
and the value of the second column 
(deposited weight). These losses also 
fluctuate very greatly, varying between 
9% and 31%. 


Deposit Coefficient Is Important 
Factor in Comparing Electrodes 

This chart shows graphically the fal- 
lacy, when comparing covered electrodes, 
of merely using for a basis the price 
per unit weight of electrode ineluding 
the covering. On the other hand it would 
be just as erroneous to use for ecompari- 
son only the price of the electrode metal 
that is actually melted. On the other 
hand, one should consider the deposit 
coefficient, as this has a decisive bearing 
on the cost of labor and, after all, is 
the basis for determining the total weld- 
ing costs. 

When welding with covered electrodes, 
the ratio of electrode cost to labor cost. 
is higher than with bare eleetrodes, and 
the electrode cost may be the greater 
of the two factors, unless the wage rates 
are very high. This is especially apt to 
be the ease at high currents, since labor 
costs decrease with inereasing current. 
Thus, while with bare electrodes the use 
of higher currents may under certain 
conditions considerably reduce the total 
cost, the amount of such reduction in 
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With Weight Melted (= 100%), for Cov- 
ered Electrodes at 150 Amperes. 
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Fig. 38. Comparison of Total Weight and 
Weight Deposited, With Weight of Metal 
Melted (= 100%). 


relation to the total cost is less impor- 
tant when covered electrodes are used. 

Whether the sum of the éléctrode and 
labor costs, which is the main factor in 
determining the economy of are welding, 
is lowest when bare electrodes are used, 
or covered electrodes, will depend on the 
wage rate and the price of electrodes; 
hence, caleulations must be made for 
each set of conditions. 





MAGIC 

By CLARENCE E, FLYNN 
The farmer at his labor 
On meadow, field, and sod, 
Keeps coaxing life and bounty 
From the responsive sod. 
He works a potent magic 
On earth’s provision store. 
He makes two stalks of wheat grow 
Where there was one before. 


The welder does his service 
Of unremitting toil 

Where industry is whirring, 
Far from the springing soil. 
He too is a magician, 
Invoking learned lore. 

He makes one piece of metal 
Where there were two before. 











































Steel Engineers 
to Have Weldin 


At the thirty-seeo 
tion of the Associ I, 
Steel Engineers, t 
22-25, in the Hot: 
Mich., the following ors 
prepared for the \ RB 
Division on Thursda 
2 p.m.: 
“Developments in ding 
1935-36,” by Grover H 
trical engineer, 
Youngstown, 0. 
“Resistance Weldi: Steel P 
by Walter Anderson, preside 
Maleomb Clark, gen a oatll 
lor-Winfield Corp., Warren, 0 
“How Are Welding Aids 
of Standard Steel-Mil! Prody 
Electrical Industry,” 0. AT 
industrial engineering artment, 
eral Electric Co., Schenectady, N. J 
“Commercial Welding as Applj 
Steel Mills,” by H. A. Woofter. 
engineer, Federal Machine & W 
Co., Warren, O. 


Session 
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Flash-Welder Jaws Improy 
by Hard-Facing 


A company manufacturing |, 
pipe couplings by the flash-welding g 
ess is now oxyacetylen 
of Haynes Stellite to th 
hard-faced j 


jaws are 


Hard Faced Flash Welder Jaw. 
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and flying sparks of | 
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jaws. Moreover, 
quickly released while aws aie 
hot. 
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““COMPLETE SERVICE’’ 


To plants using commercial gases, National offers a com- 
plete service—oxygen, acetylene, hydrogen, nitrogen ... 
welding equipment... welding rods... cutting equipment 
... accessories ... engineering service . . . quick deliveries 


...A phone call or a letter will bring complete details of 
this service to you. 


See us at booth M 44, National Metal Exposition 


NATIONAL CYLINDER GAS COMPANY 


083006 % 
208 WEST WACKER DRIVE ¢ >> CHICAGO @ _ ILLINOIS 


Factory Directory “ / Factory Directory * 
NORTH BERGEN; NEW JERSEY Q \ ’ CHICAGO - - - - ILLINOIS 


AKRON - - - - - - OHIO MILWAUKEE - - WISCONSIN 
CLEVELAND - - - - OHIO 


COLUMBUS - - - - OHIO lel PEORIA - - - - ILLINOIS 
DETROIT - MICHIGAN \X& ST.LOUIS - MISSOURI 
LOGANSPORT - - INDIANA LOS ANGELES - CALIFORNIA 

















What's New in Equipment and Supplies 





New Glove Made Especially 
For Electric Welders’ Use 


Operators of electric welders can now 
purchase a glove made especially for 
their use by the Frank Russell Glove 
Co., Berlin, Wis. This hand covering, 
known as the “Welder’s Glove,” is cut 
on patterns scientifically designed to fit 
the wearer’s hand for the best protee- 
tion. It has a large tab reinforeing and 
protecting the front of the operator’s 
wrist, double finger and thumb 
fronts with wide leather welt in thumb 
and forefinger. All seams are sewed 
with heavy four-cord glove thread, finger 
and thumb seams being double sewed. 
The material used is genuine split horse- 
hide, a 7'%-in. stiff split horsehide cuff 
being lined with heavy duck. 


also 





New Drop-Forged Regulator 
Announced by Torchweld 


A new 2-in. 2-gauge regulator con- 
structed entirely of drop-forged parts 
is announced by the Torchweld Equip- 
ment Co, 1035 W. Lake St., Chicago, 
Ill. Instead of the rubber diaphragm 
commonly used in small regulators, the 
new drop-forged device of the Torehweld 
Torehweld organization has a_ triple 
metal diaphragm crimped in place. This, 
according to the manufacturers, gives 
the regulator longer life with lower up- 
keep expense. 


New Line of Eisler 
Spot Welders 


Press-type resistance spot-welding ma- 
chines are now available up to 250 kva. 
in rating and can be supplied in foot, 
motor or air operated models, says an 








Press-Type Spot Welding Machine. 
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announcement from the Eisler Engineer- 
ing Co., 749 South 13th St., Newark, 
N. J. These machines are intended for 
handling various thicknesses of metal 
and are made in throat depths from 16 
in. up to 48 in. They may be had with 
speed changes ranging from 30 to 100 
welds per minute. The welder is a self- 
contained unit; that is, the timer, con- 
tactor and switch are all assembled in 
the welder. 


Scale Gives Gas Costs 
for Welding Jobs 


A “Welders’ Standard Charge Scale,” 
which converts drill-size gas consump- 
tion into dollars-and-cents charge for 
minutes of welding, is being sold by 
D. G. Dayton, of Will-Weld Manufac- 
turing Co., Ine., Omaha, Nebr. The 
charges given are computed at 10¢ per 
cu. ft. of each acetylene and oxygen, 
which figure takes into consideration the 
cost of transporting cylinders at out- 
lying points, also higher overhead at 
centers of gas distribution, plus a 25% 
profit on the gases. The chart covers 
both welding and cutting. A _ second 
chart gives the drill sizes of all standard 
makes of torch tips. 


Arcoloy—A High-Strength 
Weldable Copper-Base Alloy 

A high-strength alloy, called Arcoloy, 
now being used in the manufacture of 
range boilers and storage tanks, devel- 
ops an average tensile strength of 55,000 
to 65,000 lb. per sq. in. and is readily 
weldable by the eleetric-are process, 
using Arcoloy electrodes, says an an- 
nouncement from the American Radia- 
tor & Standard Sanitary Corp., 40 West 
40th St., New York, N. Y., manufactur- 
ers of this new alloy. 








Arcoloy consists of 95% pure copper 
with silicon, phosphorus and other ele- 
ments added. It is said to have a higher 
resistance to ordinary corrosive agents 
than pure copper. Sulphuric, nitrie and 
other volatile acids are said to have prae- 
tically no effect on the metal. When used 
in the construction of storage tanks, the 
color harmony or the resemblance of 
Arcoloy to the copper pipe and fittings 
which connect it into the hot-water-sup- 
ply system is said to have an immediate 
appeal to prospective customers. 





Lincoln Announces New 
Dual-Control Welder 


A new line of single operator are 
welders, available October 1, is an- 
nouneed by The Lincoln Eleetrie Co., 
Cleveland, Ohio. These new welders will 
be known as the “Shield Are SAE” and 
will supersede the present type of 












































300-Ampere “Shield Arc SAB” Welder 


“Shield Are” welders, w 

on the market for the last six 
predominating feature o! 
welder is a new method of are , 
which makes possible tli 

both are heat and are penet: 
continuous sequence of 

It is claimed this continu 

trol assures absolute unit 
formance at every contro 

The new welder retains a 
design points of the former “s 
models, such as independ 
laminated magnetic circui 
meter, polarity-reversing 
voltage motor protection, et 
and portable parts have | 
for a more 
shorter wheel base. 

The new “Shield Are SAI 
are available in the followi 
ratings : A.e., motor dri 
400 and 600 amperes. D. 

300, 400 and 600 amperes. | 
for belt or couple service, 
and 600 amperes. Engin 
300 and 400 amperes. 


“Layout Fluid” Gives Dark 

Background for Scribed Lines 
“Layout Fluid,” for applicat 

surface of metals which ar 

for any kind of work, 

the market by the Dayton hk 


stream-lint 





facturing Co., 1845 EK. | 
Minneapolis, Minn. “1 ses 


dries instantly to a dark-bh 
which the 
strong contrast and can be | 
easily than when the met 
with copper sulphate. 


New Shape-Cutting Machine 
Offers Many Features 
A highly versatile sha; 
chine is the new Oxweld | 
announced by The Linde Air Proeu 
Co., 30 East 42nd St., New York, \-? 
Simple or complicated , 
produced automatically wi! 
by hand-guiding. The ma 
straight lines as long as | 
desired: angle, and an 
ables the automatic produ 


seribec lin 





1+ AND HEAR THE YEAR’S 
107 BEST METAL TALKS 


- metal man’s annual opportunity to hear and all kinds of metals. Sessions will be so ar- 
discuss the work of outstanding experts in the ranged that programs will not conflict — you 
metal industry, is provided at the National Metal will have opportunity to hear the important 
Congress, to be held this year in Cleveland, October talks on the subjects nearest your heart. 
19 through 23. And please remember — the Congress is only half 
Programs of the five great national Societies par- the attraction. The other half is the huge National 
icipating in this year’s Congress are studded with Metal Exposition staged at the same time. Together 
more than 175 technical and prac- they provide a great Metal Show 
ical authorities from every branch . that you dare not miss. The hun- 
od the metal industry. These men dreds of exhibits, the exchange 
have cooperated to prepare 107 Pe 2 mg ae) of ideas, the making of new 
aks dealing with the latest news hey min pute 4 Your friends and the meeting with 
d metals and their use. <2 - bids om old ones — all combine to bring 
In the course of some fifty technical fuat tnd a, you up-to-date and get you set 
sessions, you will hear and discuss “O for the year ahead. If you 
al phases of production, selection, Lg | have not made hotel reserva- 
lubrication, testing, inspection, treat- " tions, do so today and plan 
ment, welding and application of to attend. 


DO, 400 


tor complete details, write W. H. Eisenman, Managing Director, National Metal Congress & Exposition, 7016 Euclid Ave., Cleveland, O. 
chine | 4cee 


ng wi a 

CMY A/a 

roduets , 

NY 

can be 

plets of 

will ea COOPERATING SOCIETIES 

at aly AMERICAN. SOCIETY FOR METALS AMERICAN INSTITUTE OF MINING AND METALLURGICAL 
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Can Handle Wide Range of Work. 


from 2 to 24 in. in radius. The appa- 
ratus can carry from 2 to 5 torches to 
perform multiple-eutting operations. The 
speed range is from 1% to 75 in. per 
minute. Duplicate controls enables oper- 
ation from either the toreh or the trac- 
ing position, and the machine is said to 
show a high degree of accuracy in its 
operation. 





Nozzle Makes Fire Fighting 
Foam With Hydrant Water 


A new method of making foam for 
fire-fighting is announced by the Pyrene 
Manufacturing Co., Newark, N. J., which 
has placed on the market the Phomaire 
Play Pipe, a patented nozzle which 
mixes ordinary hydrant water with air 
and Phomaide, a new foam-making solu- 
tion, and the resulting foam 
wherever The manufacturers 
declare the apparatus can be operated 
by one man, and that it has already 


sprays 
desired. 


aroused much interest among fire-pre- 
vention authorities. 





New Type of Fuse Plug 


Never Burns Out 

A permanent fuse plug of new design, 
known as the Perma-Fuse, requires no 
parts to renew when it goes “off.” The 
fuse contains a little mereury, and the 
heat from any short-cireuit or overload 
causes the mereury to expand and break 
the eireuit. To renew the fuse, all that 
is necessary is to unserew the plug and 
swing it, contact end down, like a ther- 
mometer. This action returns the mer- 
eury to the two contact points within 
the fuse, and the fuse is then ready for 
reuse. The Perma-Fuse Corp., Louis- 
ville, Ky., are the makers. 





“Orthosil” Is New Alkaline 
Heavy-Duty Metal Cleaner 


A new alkaline detergent for heavy- 
duty cleaning operations, known as 
“Orthosil,” has been placed on the mar- 
ket by the Pennsylvania Salt Mfg. Co., 
Philadelphia, Pa. It is intended par- 
ticularly for preparing ferrous metals 
preparatory to welding, painting, plat- 
ing and vitreous enameling. According 
to the manufacturers, Orthosil solutions 
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have a high dissolving power on grease 
and dirt, and can hold such “soil” in 
suspension after removing them from 
the metal, thus preventing them from 





being redeposited on . 
Orthosil is shipped in la; 
form of dry white, fre: 

readily soluble in hot o1 
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Much interesting and useful informa- 
tion regarding fuel gases is contained in 
a pamphlet entitled “Aireo Acetylene,” 
issued by the Air Reduction Ce., of New 
York City. The booklet diseusses oxy- 
flame temperatures produced with acety- 
lene, propane, natural and city gases, 
heating efficiencies, B.T.U. values, oxy- 
gen consumptions, comparative oxygen- 
fuel-gas requirements, and oxy-flame 
welding and cutting. 

“The Properties and Applications of 
Heat-Treated Wrought Nickel Alloy 
Steels” has been issued as Bulletin P-1 
of the Nickel Alloy Steel series by the 
International Nickel Co., of New York 
City. This 14-page booklet contains 
many interesting discussions of the char- 
acteristics of nickel steels, as well as 
photographs and charts deseribing their 
mechanical properties. 


Seleetion of electrodes for welding 
austenitic manganese steel, selecting and 
using hard-surfacing welding rod, and 
test results of hard-surfacing welds, are 
among the topics diseussed in the Aug- 
ust, 1936, issue of The Amsco Bulletin, 
issued by the American Manganese Steel 
Co., Chieago Heights, Tl. 


A wear-resistant, cor 
non-oxidizing alloy, knov 
No. 6, is deseribed, its p 
and its application by 
welding processes dese1 
issued by the Colmonoy | 
Calif. Colmonoy easting 
seribed, and the advant: 
the alloy to copper are « 


An eight-page leaflet 
in Your Business” has 
by the International Niv 
Wall St., New York ( 
listed in it a large num! 
tions bearing upon the 
nickel to the industrial, t 
and metallurgical fields, 
publications are offered 


Catalog No. 333-B ha 
the Imperial Brass Mai 
1200 W. Harrison St., ¢ 
ing its complete line of w 
brazing and lead-burning 


A sealing tool for chip 
and removing flux from 
seribed in a leaflet, know 
2235-A, issued by The D 
Clearfield St., Philadelphi 
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Delivers Gases in Trailer 
to Warehouse Points 


The accompanying illustration shows 
a eustom-built semi-trailer which the 
Commercial Gas Co., 2619-33 Fourth St., 
Minneapolis, Minn., uses for the delivery 
of oxygen and acetylene to warehouse 
points throughout the Northwest. 

The trailer has a pay-load carrying 
capacity of 24,000 lb. and is equipped 
with such devices as a dual-ratio rear 
axle with eight forward and two reverse 


Commercial Gas 
Co.’s Custom 
Built Semi-Trailer. 


speeds, the latest type o! 
radio, and other refinement 

Steel, aluminum and oa 
terials from which the tra 
and welding has been emp|: 
possible. 





“USS Carilloy” Designates All 
Steels by Carnegie-lllino 


Announcement of the n: 
“USS CARILLOY” to 
steels produced by the ‘ 








eri Corp, has n made by this sub- 
iD thi wh Unite States Steel Corp. 
niles a anhasize! in the announcement 
: be ee name “USS CARILLOY” 
Jonify « new product, nor does 
a any single alloy steel. It is 


new trade designation which 
ity trademark for the 
ell-known alloy steels 
ed as “Carnegie-Ili- 
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tshurgh Testing Laboratory, Pitts- 
sh, Pa., has been elected president of 
«mpany, succeeding B. H. Wither- 
f , who recently aeeepted an execu- 
the American Optical 
Mr. Ellis, a 
vw of Pittsburgh, beeame affiliated 
b the Pittsburgh Testing Laboratory 
bwing his graduation from Cornell 


sition wit 
f Southbridge, Mass. 





* , versity in 1905 with the degree of 
7 iengineer. He first served as a lab- 
5 pry technician, later becoming an 
. ector of engineering materials. In 

i} he beeame elnef engineer. 
even years later, Mr. Ellis was named 
ens wer of the New York branch and 
hey 1/18 was made assistant general man- 
ts . : t. He was chosen general manager 
a, director in 1921, beeoming vice- 
ident and director in 1929. Mr. 
herspoon remains a director of the 

. bral ry. 

E. Buckingham has been elected 


V S president in charge of sales for the 
tn district, by The Lineoln Electric 
may Sales Co., Cleveland, O. Mr. 


a. Kingham’s headquarters will be in 
= Straus Building, 310 S. Michigan 

ade f, Unieago, Ill. In 1900 Mr. Buek- 
= 7 tm entered the railroad field, be- 


ig associated with The Union 
Later he was master 
Mane for the Union Stock Yards Co., 
wed by his selection as superin- 
mut of the motor and refrigerator 
ot the Wells Fargo Express, 
*rvice with the Baldwin Locomo- 
Works and in the railroad depart- 
Sot the Standard Steel Co. and 
uted Oil Co. For the past 14 years 
8 been with The Worthington Pump 
ehinery Corp., serving five years as 


Vm regional manager of their rail- 
division. 


a 
System. 
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told K. Work has been appointed 
a rese; ch and development of 
r & La ilin Steel Corp., Pitts- 
3 4 In «ldition to directing the 
P staff, Mr. Work will 










Teseare 






have charge of the new miniature steel 
plant designed to correlate the work of 
the research and development engineers 
with the manufacturing operations. Be- 
fore coming to Jones & Laughlin, Mr. 
Work was with the Aluminum Co. of 
America, having started in their research 


department in 1929 at their Buffalo, 
N. Y. plant. In 1931 he was made head 


of the electro-chemiecal division of the 
aluminum research laboratories at New 
Kensington, Pa., and in 1934 chemical 
engineer of the jobbing division. 


Several conferences have been held in 
recent months by Westinghouse distrib- 
utors to keep operators informed re- 
garding late welding developments. Typ- 


ieal of these was the conference held 
by the Mo-Ark Oxygen Co. and the 
Westinghouse Electric & Manufacturing 
Co. in E] Dorado, Ark. Here there were 
demonstrations of d.ce. welding genera- 
tors, cast-iron welding with oxyacetylene, 
ete. Demonstrations were given in the 
afternoon and lectures in the evening. 





G. Donald Spackman has been ap- 
pointed general superintendent of the 
Lukens Steel Co., Coatesville, Pa., to 
McElhinney, resigned, 
Lukenweld, Ine., a 
division of Lukens Steel Co., which po- 
sition was held by Mr. Spackman, will 
he filled by Everett Chapman, formerly 
vice-president, and Robert J. Whiting, 


succeed J. H. 
The presidency ol 





| 


For Strength and Toughness 


Ryerson No. 217 
Electrodes used 
to Weld Alloy Steel 
Plates and Alloy 
Castings in this 
Scraper 


| 


| 


stride forward in welded design. 















also be glad to send samples for test. 


RYERSON 
No. 217 
WELDING 
ELECTRODES 


(Shielded Arc Type—Heavy 
Extruded Coating) 


The Continental Wagon Scraper, illustrated above, was constructed of 
alloy steel plate and alloy steel castings electrically welded—a remarkable 
For High Tensile, ductile welds that will 
stand the rough going—shocks and strains, the builders (Continental Roll and 
Steel Foundry Co.) chose Ryerson shielded arc electrode No. 217. It pro- 
duces a sound weld free from oxides and nitrides and is especially recom- 
mended for work where poor fit-up is encountered. Let us give you complete 
information on this and other outstanding Ryerson welding rods. 


We will 
Address the nearest Ryerson plant. 


Joseph T. Ryerson & Son, inc., Chicago, Milwaukee, St. Lows, Cleveland, Cincinnati, Detroit, Boston, Buffalo, Philadelphia, Jersey City 


RYERSON 
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formerly superintendent, has been made 
vice-president to fill the position va- 
cated by Mr. Chapman. 

Distribution of “Meco” oxyacetylene 
welding and cutting equipment is to be 
handled in the Portland, Ore., territory 
by Davis & Kullberg, located at 401 
N. W. 6th St., and in the Peoria, IIl., 
territory by the Peoria Welding Supply 
Co., 529 S. Adams St., it is announced 
by the Modern Engineering Co., St. 
Louis, Mo. M. J. Callahan, long asso- 
ciated with the gas-welding industry, is 
manager of the Peoria company. 

Word has been received by the Will- 
Weld Manufacturing Co., Ine., Omaha, 
Nebr., from the Underwriters’ Labora- 
tories announcing approval of the Will- 
Weld Model S-1, types 100, 175 and 225, 
are-welding machines, and a report rec- 
ommending listing has been prepared. 
Underwriters’ approved models will be 
announced soon, says D. G. Dayton, 
Will-Weld sales manager. 

Announcement has been made of the 
appointment of Stephen M. Jenks as 
chief engineer of the new construction 
engineering division of the Carnegie- 
Illinois Steel Corp., Pittsburgh, Pa. Mr. 
Jenks entered the employ of the United 
States Steel Corp. in 1925 and has been 
advanced rapidly in the engineering di- 
vision. 


The Will-Weld Manufacturing Co., 
Omaha, Nebr., has opened new sales 


outlets in Canada, Mexico and South 
America, and negotiations are in prog- 
ress for the establishment of distributors 
in Japan and England, according to 
L. O. Schneiderwind. 


Lorn Campbell, Jr., president of 
Harris Calorifie Co., Cleveland, O., was 
married in Lakewood, a suburb of 
Cleveland, on Aug. 29. Immediately 
after the wedding, Mr. and Mrs. Camp- 
bell departed for a honeymoon trip, 
and will be gone until Oct. 1. 


Frederick S. Cook has been appointed 
Pacific Coast manager for the Robert 
W. Hunt Co., with headquarters at San 
Francisco. Mr. Cook was for many 
years vice-president and secretary of the 
McCracken-Ripley Co., of Portland, Ore. 


Hoyle Jones, until recently president 
of the Superior Tube Co., has been ap- 
pointed manager of the Tulsa, 
Okla., district of the Republic Steel 
Corp., to fill the vaeaney created by the 
recent death of C. 8. Powers. 


sales 


The Reid Avery Co. announees the 
removal of its general offices from Phila- 
delphia, Pa., to Dundalk, Baltimore, Md., 
the move being made in order to locate 
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this department adjacent to their fac- 
tory. 


R. D. Thomas, vice-president of Arcos 
J 

Ine., Philadelphia, Pa., has returned 

from a 6-weeks’ trip to Europe, where 

he investigated the latest European 

Ls) 
practices in alloy and non-ferrous are- 
welding electrodes. 


The general offic 
& Metals Co., Ine.., bh; 
North Bergen, N. J 
St., New York, N. \ 


Davis & Kullberg. 
Portland, Ore., ha 
Westinghouse weld; 
the state of Oregon. 








Notes From the Fiel; 


——— 





The American Bridge Co., of Pitts- 
burgh, Pa., was low bidder for the con- 
struction and delivery of three welded 
steel dump seows for service on the 
Ohio River, when bids were opened re- 
cently by the U. S. Engineers at Louis- 
ville. The company, a United States 
Steel subsidiary, submitted a bid of $53,- 
820. Ten bids in all were received, 
among them the Treadwell Construction 
Co., Midland, Pa., $74,100; Bethlehem 
Steel Co., Pittsburgh, Pa., $64,950; 
Dravo Contracting Co., Pittsburgh, Pa., 
$77,400; and Marietta Manufacturing 
Co., Point Pleasant, W. Va., $94,000. 
The seows will have a capacity of 280 
eu. yd. each. Delivery is to be made in 
210 days. 

What is considered an innovation in 
delivering boats will be accomplished by 
the Howard Shipbuilding Co., of Jeffer- 
sonville, Ind., at an early date, accord- 
ing to Mrs. Loretta Howard, treasurer 
of that company. There are now under 
construction in their yards two utility 
eruisers for the forestry division of the 
TVA for service on Norris Lake. These 
cruisers, each 62 ft. long, of the welded 
type, will be shipped in halves on four 
railroad cars to Norris Lake, where the 
halves will be welded together and 
launched. Delivery is to be made Oct. 1. 
They are equipped with Diesel engines 
and cabin with seats for 25 passengers. 

A contract to furnish 70 pieces of elee- 
trie-welded steel pipe to be used in the 
construction of a fleet of 24 riveted steel 
pontoons for use by the U. S. Army 
Engineers of the St. Paul district, has 
been awarded the Treadwell Construe- 
tion Co., of Midland, Pa. The price 
submitted was $72,290. The other bid- 
ders were: Ingalls Iron Works, Birming- 
ham, Ala., $79,140; Bethlehem Steel Co., 
Bethlehem, Pa., $83,958; and Charles 
Hegewald, New Albany, Ind., $75,782. 
The Government estimate was $65,931. 
The pipe will be 20 in. inside diameter, 
in 18-ft. sections, and will be used in 
connection with two suction dredges. 


The plant equipment of the Alloy 


Welding & Manufacturing Co., 1113 
Metropolitan St., Pittsburgh, Pa., was 


sold Sept. 9 by Day 
burgh attorney and r 
lianee Machinery Co., 
for $2,538. The equip: 
eral lathes and mise 
equipment. The Allo 
fered heavily as a resu 
rick’s Day flood and th 
been rehabilitated fo 
aster. Mr. Starr was ap) 
for the company by | 
at Pittsburgh when 

to meet its obligations 


Engineers of the Lou 
opened bids in their o 
the construction and deli 
of 4,700 ft. of welde 
shore pipe, to be used 
dredge, C. B. Harris, ir 
the lower Ohio River 
bids were submitted. 
Steel Co. submitted vi 
408, with delivery at its Leet 
plant. The Treadwell ( 
submitted a low figur 
delivery at its plant at 
and an alternate bid was giver 
139, delivered afloat at Pad 

Eight of the principa 
boat-building firms throug! 
ern part of the United State 
mitted bids to the marin 
Gulf Refining Co. for 
of two all-welded stee! 
approximately $55,000 eac! 
details of which appeared 
issue of The Welding 
award has as yet been n 
were taken on lots 
barges, each of varying 
barges will be 
River and other inlan« 


operate: 


The Jones & Laug 
Pittsburgh, Pa., is addu 
large fleet of river tran 
ment, for the moveme! 
ucts. At the present 
tion is eonstructing 
welded steel barges, 0! 
type, for down-rive! 
barges, each 132 ft. lor 
total of 2,180 tons ol p! 
This is the first all-we! 











corporation, and will 


Weld be built by — 

ed ment the rporation’s present fleet 
red Thy augme , 

St 49h of 40 riveted barges. 

The Patterson Oil Terminals Corp., 
ith A philadelphia, Pa, has awarded a con- 
pointed tract to the Dravo Contracting Co. tor 
tors § ‘ip construction of a steel tank barge 


+» egastwise petroleum-produets serv- 

. It will be 110 ft. long, 80 ft. wide, 

— nd 11 ft. deep, with 10 compartments 
i will have a eapaeity of 200,000 gal 

= Material for this earrier will be 

| @ fabricated in the Neville Island yards 
# shipped to Wilmington, Del., where 
+ will be assembled and launched. De- 


r, Pj very is expected to be made about 
the Ke Oet. 1. 
tsburgh = 
me ~ A large bucket used in a rock quarry 
ce + Pontiac, Ill., has been brought to The 
o & Date Welding Co., Peoria, Ill., for 
St. Pat pare a , ages. ae 
ad nev repairs. A large manganese casting mn 
hat e bottom was broken almost in halt 
renal and another at the top was broken in 
I Cou one large corner section. By ‘means of 
o fe bolts and clamps these eastings were 
pulled back into place and welded. New 
rivets were driven and the plates were 
reinforced with 1x6-in. bars. New bush- 
a ings were welded in and the teeth were 
“fake repomted and hard-surfaeed. 
a tota ’ 
a 7 Hollow rib steel roofing has been laid 
‘oli and welded on one of the new buildings 


of eight 







thlehem 


of $27, 


at The Caterpillar Tractor Co. foundry. 
The roof is 360 ft. long and 80 ft. wide. 
Another new building, in the traetor di- 
vision, is two blocks long and about 40 
ft. wide. Laying and welding this roof 
has now started. The Fenestra Con- 
struction Co,, of Chieago, has the con- 
tract for laying these roofs, and The 
Superior Welding Co., of Peoria, are 
furnishing equipment and an operator. 


The Jones and Laughlin Steel Corp., 
Pittsburgh, Pa., has completed the con- 
struction of a welded tank barge for the 
Producers Line Co., Ine., of 
It is 165 ft. long, 35 
ft. wide and 10 ft. deep and required 
approximately 185 tons of steel plate 
The barge was equipped 
with pipes, and the Producers company 
will install additional pipes and pumps. 
The barge will be used in inland-water 
way service. 


Pipe 
Owensboro, Ky. 


and shapes. 


Forming one of the most complete 
and modern gas-welding laboratories in 
the Pacifie Northwest for the instrue- 
tion of students, upwards of $1,500 of 
new equipment for oxyacetylene welding 
and eutting has been placed at the dis- 
posal of the Washington State College 
at Pullman, Wash., by the Union Car- 
to 


of 


bide and Carbon Corp., according 
Prof. G. E. Thornton, of the College 
Engineering and Mechanical Arts. 


W. lL. Broekson has been elected vice- 
president of the Commercial Advertising 
Ageney, Chieago, Ill, which firm he 
joined two and a half years ago as an 
account executive after having served 
nine years as advertising and sales pro- 
motion manager of the Steel Sales Corp., 
Chieago. Mr. Broeckson has contributed 
many articles on the management of 
welding shops to The Welding Engineer. 


U. S. Army Engineers of the Louis- 
ville, Ky. distriet are taking bids for the 
construction of a total of 4,690 linear 
feet of electrically welded dredge pipe. 
This equipment will be used for suction 
dredges on the lower Ohio River. Bids 
are also being taken to furnish 60 60-ft. 
sections of discharge pipe and 72 15-ft. 
2-in. sections of shore pipe, all pipe to 
have an inside diameter of 24 in. 





The Ohio River Co. of Cineinnati, O., 
has placed a contract with the Stanwood 
Co., of Covington, Ky., for the construc- 
tion of five all-welded coal barges. These 
barges will be used for the coal trade on 
the Illinois River. Each will be 195 ft. 
long, 35 ft. wide and 11 ft. deep, with a 
eapacity of 1,250 tons each. About 220 
tons of steel plates and shapes will be 
required for their construction. 

The Western Gas Co., of El Paso, 
Texas, will start work this month on the 
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Introducing the NEW 


WILL-WELD MODEL 'J" 


THE ONLY low priced A. C. WELDER 
with COMPLETE CURRENT CONTROL 


17O 


same WILL-WELD alone 
offers . . . Complete 
At Amazing Low Price and with Will-Weld Quality Thruout 


PROGRESSIVE HEAT ADJUSTMENTS 
EXACT SETTINGS in one (1) ampere graduations 


URRENT 
ONTROL 











ys The New Model es 

rea ® Let us tell you about its sturdy con- 

re struction, low operating cost and, best 

— Ol all, low tirst cost. Utility Welder. 
ce Send the Coupon NOW »———> Name 

equire & Company 
hori WILL, -WELD MFG. CO.. INC. City and State 
ment t MAHA : “ " ’ NEBRASKA 





WILL-WELD MFG. CO., INC., 
600-620 S. 15th st., Omaha, Nebr. 


Please send details and prices ‘of your MODEL ‘J 
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SIL-FOS was used in 
making this G-E 55,000 
K V A Power Trans- 
former for U. 8S. Bureau 
of Reclamation, Boulder 
City, Nevada. 


® 
| When{a product 


meets, every re- 
quirement in any 
particular kind of 
work, it is bound 
to win general 
acceptance. 

SIL-FOS, the 
low temperature 
brazing alloy does 
just this in joining 
non-ferrous metals for many 
purposes. This fact is well dem- 
onstrated by its use on electri- 
cal equipment. 


The General Electric Com- 
pany use SIL-FOS in construct- 
ing their various sizes of trans- 
formers, large and small. They 
braze taps on coil conductors 
and join copper bars. On this 
work, SIL-FOS has made over 
3,000,000 joints without a 
failure. 


brazed 


os joints 


Joining copper bars 
with SIL-FOS and 
G-E electric resis- 
tance brazing equip- 
ment. 


SIL-FOS gives this reliable 
service because the joints it 
makes at low temperature (1300° 
F.) are strong and ductile— 
it actually alloys with the 
metals joined making them one 
solid piece highly resistant to 
severe shock, constant vibration 
and wide temperature changes. 
A joint which gives high conduc- 
tivity—and due to the small 
amount of SIL-FOS required 
does the job at low cost. 


Try SIL-FOS on your work. 


Use it with our low temperature HAN DY-FLUX. 
Write us for Bulletin 59W and our recommendations. 


HANDY AND HARAMAN 
Iton St..New York 
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construction of an 80 
line from its main Pho. 
Casa Grande and Cooli 
Ajo, Ariz., for serving | 
Corp., owners of the N, 
It is said that this mi: 
gas in the treating of 

entire city of El Paso 


The Cotton Factory H 
Schenectady, N. Y., wa 
demned because of det: 
steel girders. An ex: 
bridge was made by 
was decided that weldin: 
the trouble. Contract 
was awarded the Fri 
Service, of 15 Doggett "| 
tady. 


Frank Cordes, who 
vice-president of th 
has been elected presid 
pany to fill the vaean 
death of Irvin F. Lelu 
Lehman was elected seni 
and George L. Dumbaul: 
also made a vice-presicd 
offices of the company 


Welding will play a 
in the early construct 
dry - ice - manufacturi! 
world, whieh is to bh 
N. M. Natural earbo: 
the processing of dry-i 
wells near there, on 
made a test flow of 
daily. 


The Union Barge L 
Pa., has awarded a contr: 
Contraeting Co., also o! 
the construction of 
welded steel barges. ‘Th: 
with a capacity of 1,000 t 
heing added for the move: 
from the Pittsburgh harb 
ports. 


A new rackhouse at Hi 
Distillery, Peoria, Ill., wil! 
for the steel roof, whi 
The Fenestra Construct 
eago. It will be tack wel 
all steel roofing laid b) 
with welding equipment 
The Superior Welding Co 


A $250,000 pipeline 
received by the Republi 
Cleveland, O., from the P 
ural Gas Co. for 60 mil 
electric-welded pipe, to bi 
natural-gas line running 
port, Pa., to Batavia and LD) 
The order involves 3,326 | 

The United States eng 
the Pittsburgh district 
quested by the 2nd New © 




























































































































R et inspection on 936000 q. ft.) == — —= = 
: sad win rie for the Keystone 
ae Wire Fabrication will be 
3 ae the | irgh Steel Co. at its | 
| al Pa rks. 
- Protas 
4 large blen pag eo npg | The great aid to good welding and brazing—eco- 
- construc! Vv le Pun Te | | e . « . . . 
— iapane lif., on a site between | | nomically and efficiently done, with TORIT Air-Oil 
sh ¢ and Washington Blvd., near | | Burners. 
wmeda and the Santa Fe tracks. Weld- | : 
be used extensively in the build- | These Burners are so easily operated, and they save 
, and installation of the tanks, piping, | || SO much expense, that they are in constant use in 
te. | Welding Shops everywhere. 
"s The Dravo Contracting Co., of Pitts- 
Lech, Pa., has received a contract to | 
Nee ‘ld an all-wel: ed oil barge for Patter- 
» Oil Terminals, Ine., of Philadelphia. | 
livery is to be made in October. The | 
ave will be 110 ft. long, 30 ft. wide This pump casting weighing 1800 
Co, nd 11 ft. deep, with a gross tonnage of pounds was brazed with two welding 
pS torches assisted by two TORIT Pre- 
Authorization to eonstruet 100 addi- heaters. 
’ tank-car té cs | y | 3 , sl - . 
7 es = , a: Bix Phat ae The job was not only Well Done, but 
eaing process 10 2. ; TILE serv- . . a 
in the transportation of butane and it was done in the least possible time, 
propane, was recently granted the Union and with the lowest possible expense. 
mk Car Co. by the Interstate Com- é : : | 
perce Commission, it is reported. Jobs of this kind quickly pay for a_ | 
“ ee TORIT. 
The Cottage Grove Welding Works, 
wttage Grove, Ore., recently built a 
Nx5l)-ft. shop building, with overhead ; a | 
rane and jib crane to serve the welding . 
voches. A jarge preheating oven is | 
w in the course of construction. TORIT Ai 0il b f A t! 
ae | if-Uli DUIMErs fOr meal: 
A virtually tropieal downpour occurred 
for — time, causing only a few Besides being used for preheating, these burners 
¥ ade sg a ee eee ‘|| are excellent for heating pipe, beams and bars, for 
s Association, on Sept. 2. The meet- | bending or straightening; for melting lead, solder and 
ges, BPE was postponed to Sept. 16. || babbitt; for heating tar, asphalt and pitch; for weed 
fet 7 Mii : | burning; for thawing, and for all kinds of work requir- 
increased activity on the part of . 
mucking lines during the last few months ing a large hot flame. 
ts contributed materially to the 50% | tages 
ler business compared with this time | ——~_ T= 
lker’s year avo. save ‘ > ; ; ——_ 
Iker year ago, says H. H. Donahue, welder, | 
read t Tulsa, Okla. 
MEE. Neteaska BURR | TORIT Air-Oi! Burner No. 8-K 
Nebraska Blacksmiths and Weld- | 
mi . — 7 wie —_— A hand-pump portable outfit with 10 
pany, “vention at the Rome Hotel, Omaha 
1 hy sh : ’ >| allon tank, F. O. B. St. Paul, 00. 
d ™, on Vet. 29-31. A number of weld- | g o ul, $66.00 
ria 8 Supply firms will have exhibits and | 
- eHonstrations 
‘Nat orks, 2495 Rast 54th St. ‘Gia : Ask for full information on the popular No. 8-K and 
9, i. wk, Calif., is erecting a new building | || Other types and sizes. 
a new Ean Kast th St., into which he : 
——_ | Sold by jobbers everywhere 
Work . ° . . 
“cy tsckotse || TORIT MANUFACTURING COMPANY 
a eet at the Eeonomy Welding | 
ee . “Sy 13 Cumings §t., Omaha, 
mt, to mak more room for their | || 270 WALNUT STREET ST. PAUL, MINNESOTA 
1stTie » ag and ‘tallizing” operations, eh ia — ae 
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according to L. B. Thomas, proprietor 
of the company. The Economy Welding 
Service has just finished a large bridge 


Co., who erected 
Charles, Mo. 


overpass job for the Geo. W. Conlin 
the bridge at St. 





P.. Fi. Gagnon has 
instructor at Dunwo Instit 
neapolis, Minn. 





















‘CLASSIFIED ADS : 


Jobs Wanted—4 lines free. 
Count 8 words to line. Add 6 words for keyed address. 


Help Wanted—75c per line, minimum 4 lines. 






Other Ads—$1.00 per line, minimym ‘ii 











FOR SALE 


SERVICE RIGHTS FOR SALE 
P.O.L. Service Rights. Stop Demurrage Charges. 
WELDIT, 638 Bagley, Detroit, Mich. 





For Sale—Metal Spray and Sandblast Equipment, consist- 
ing of Curtis 6x6 duplex compressor, MacLeod 600-lb.. sand 
mixer, dust collector and air tank. Earl Tupes, 535 Peck St., 
Muskegon Heights, Mich. 


Are Welders—200 and 300 ampere Lincoln, both a.c. and 
d.c. motor drive. Many others in stock. Goodman Electric 
Machinery Co., 1060 Broad St., Newark, N. J. 





Fly Ball Governors—Adapted to all makes of auto engines; 

belt driven, flat or V. Price, $6.50 prepaid. Satisfaction 
aranteed. In ordering state style of belt. Wm. D. Alber, 
eatrice, Nebr. 





Bargains—Demonstrator Arc Welders. Gasoline and elec- 
tric drive. 30 days’ trial. Easy terms if desired. Write 
Ken’s Exchange, Box U-861, Troy, Ohio. 














- WANTED TO BUY 


WANTED—200-AMP. GENERATOR COMPLETE 
Late model. Give full description and price. Charles Dean, 
Ft. Myers, Fla. 








MISCELLANEOUS 


For A.C. Transformer Welders—EASYWELD ELEC- 
TRODES! EASYWELD starts are quickly, holds it easily. 
Ideal for light-gauge steel welding, for repairs on steel, iron. 
High tensile strength. Sizes: i in., #s in., % in., # in. 
Send for prices, samples moderate charge. Universal Power 
Corporation, Dept. 310, 4300 Euclid Ave., Cleveland, O. 











Are Welders—Builad Your Own, saving $300 to $500. Com- 
plete instructions furnished. Easy pays-its-own-way terms. 
Investigate before you buy any welder. Hobart Welder Sales, 
Box U-462, Troy, Ohio. 



























HELP WANTED 





Wanted—tElectric welders qualified for { 
ASME Code vessels. Excellent working 
steady work. Include references and record of 0 
with application. Address S-1, The Welding Eno 











POSITIONS WANTED 


Foreman or Supervisor—Formerly assistant supervis 
U. S. Government work. Qualified U. S. Navy and Ag 
tests. 14 years’ unlimited experience in repair and pp 
tion work, shielded arc, bare electrodes, alloys, castings. \j 
pressure vessels, shipyard work, both gas and electri 


perienced in the handling of men. Knowledge 
practical and theoretical. 30 years of age. L. W. Py 
103 Fourth Ave., Newark, N. J. 





Job-Shop Welder—4 years’ experience with both ar 
gas. 25 years old. High-school education, sing\ 
like to travel with construction company. Will go an 
Max Fay, care of Halls Welding Shop, 203 Homey 
Jackson, Mich. 





Are Welder—Graduate of welding course at Milwa 
School of Engineering. Three years’ experienc 
helper. 23 years old. Willing to travel anywher 
foreign service. Donald M. Lane, 610 E. Juneau 
waukee, Wis. ‘ 





Combination Welder—Experience dates back to 19! 
perience in job-shop work and in salvage department 
manufacturing plant. Both ferrous and non-ferrous me 
and alloys. M. W. Donarski, 2241 W. Cortland St., | 
Ill. 





Combination Welder—Experienced in arc and gas 
chinist. Young, dependable, will go any plac 
Loos, 302 Commercial St., Charleston, Mo. 

















@ No Motor 


‘es WELD IT WITH 


SCISLER| 


AC ARC 


@ No Generator 
makes it low in 
Price. 

Eisler Welding Ex- 


perience makes it 
high in Quality. 


WELDERS! 


A TYPE AND SIZE 


FOR EVERY NEED 
1 | . 
ER ENGINEERIN a | 
mewar,niuse | “ae oie It pays you to 
! investigate. 
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WELDING « CUTTING 


APPARATUS 
WRITE FOR LATEST CATALOG 
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1403 W. BALTIMORE STREET, BALTIMORE ™ 





